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INTRODUCTION

The requirements for excavation of the soils underlying the former Southern Concrete
Pad Area (SCPA) of the Environmental Conservation and Chemical Corporation
Superfund Site (the "ECC Site") are set forth in Section 2.1.1 and Appendix F of Revised
Exhibit A1. Paragraph 5.3 of Appendix F specifies that the "then current IDEM RCRA
clean closure criteria will be established for this site using the then current IDEM RCRA
clean closure regulations and guidance." The "current IDEM RCRA clean closure
regulations and guidance" is IDEM's Risk Integrated System of Closure2 (RISC).

RISC provides both a risk-based default approach applicable to all sites and a flexible
approach, which includes site-specific data and/or alternate models for site closure, for all
IDEM remediation programs (including RCRA). The purpose of this Technical
Memorandum is to compare the results of the ECC Site SCPA exit sampling (collected in
accordance with Paragraphs 2 and 3 of Appendix F) to the provisions of RISC that apply
to IDEM RCRA closure. IDEM currently refers to "clean closure" as "closure by
removal or decontamination."

SCP EXCAVATION AND SAMPLING

A location map for the ECC Site is provided as Figure 1 and an ECC Site SCPA base
map is provided as Figure 2. The excavation of the soils underlying the ECC Site SCPA

took place during the summer of 1998. The minimum limits of excavation were the
lateral extent of the concrete pad and a minimum depth of nine feet. The maximum
limits of excavation were defined in Revised Exhibit A3. The actual limits of excavation
were determined by visual inspection or by field screening4.

1 Revised Exhibit A, May 7, 1997, Revision 2.
2 RISC is described in the User's Guide, dated February 15,2001 and in the Technical Guide, dated February 15,2001.
3 The maximum safe depth was defined based on the recommendation of an independent Indiana-registered engineer

specializing in geotechnical engineering (p. 4 of Revised Exhibit A). The maximum lateral extent of the excavation
was defined in Appendix F of Revised Exhibit A as the top of the bank of Unnamed Ditch to the east, the road to
Northside Landfill to the south, the western fence bordering the support zone to the west, and the edge of the
concrete pad to the north.

4 Revised Exhibit A, May 7,1997, Revision 2, p. 2.
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Post excavation confirmatory soil samples (Confirmation Samples) were collected from
the bottom and sidewalls of the open excavation in June and July of 1998 in accordance
with Paragraphs 2 and 3 of Appendix F to Revised Exhibit A. Sample locations are
shown in Figure 3. Sidewall samples were generally collected at a depth of one-half the
total excavation depth. The Confirmation Samples were analyzed for Volatile Organic
Compounds (VOCs) and Semi volatile Organic Compounds (SVOCs) using USEPA's
Methods 8260A and 8270B, respectively.

THEORY OF GROUND WATER AQUIFER PROPERTIES
Due to the low permeability of the overlying till, subsurface water is present in the sand

^

and gravel unit under confined conditions, meaning that the potentiometric surface (the
elevation to which water will rise in a well that penetrates the unit) is higher in elevation
than the top of the sand and gravel unit5. The difference between a confined and an
unconfined aquifer is illustrated in Figure 4. Because the potentiometric surface of a
confined aquifer is located at a higher elevation than the top of the aquifer, the hydraulic
pressure forces ground water upwards. A confined aquifer is commonly described as
existing under artesian conditions. Clearly, the permeability of surficial geologic units
and whether the uppermost aquifer is confined or unconfined has significant implications
for the migration of contamination from soil to ground water6.

In an unconfined shallow aquifer, soil contamination in the vadose zone partitions into

infiltrating rain water (leachate) and is transported due to gravity through the vadose zone
to the water table, where the leachate comingles with ground water. The infiltration
process is also referred to as advection. Other transport phenomena also occur in the soil,
such as dispersion (caused by advection) and molecular diffusion, but they are minor
compared to advection, which is the primary transport mechanism for transport of soil
contamination in the vadose zone into a shallow, unconfined aquifer. This geological
configuration represents a significant potential for ground water contamination.

5 R. Alien Freeze and John A. Cherry, Groundwater, 1979, Prentice-Hall, Inc., pp. 48-49.
6 R.C. Berg, J.P. Kempton, and K. Cartwright, Potential for Contamination of Shallow Aquifers in Illinois, Illinois State

Geological Survey, Circular 532,1984.
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In contrast, a confined shallow aquifer is, by definition, below an overlying low-
permeability unit. The combination of an overlying low permeability unit and the upward
(artesian) pressure of the underlying ground water is a significant barrier to downward
contaminant transport via advection. In the absence of advection, the only significant
transport phenomenon to carry soil contamination to ground water is molecular diffusion.

GEOLOGY AND HYDROGEOLOGY OF THE ECC SITE SCPA
The uppermost aquifer below the ECC Site SCPA is a sand and gravel unit, the top of
which is present between 14 to 30 feet below ground surface (bgs). This aquifer is
overlain by a low permeability till (clay to silty clay with sand) that creates a confined
condition for subsurface water in the underlying sand and gravel. Figures 5 through 8
provide geological cross sections for the ECC Site SCPA. As shown in Figures 5 and 6,
the till is thinner on the north end of the ECC Site SCPA (approximately 14 to 20 feet
thick, and is continuous vertically. On the south end of the ECC Site SCPA, the till is
thicker (approximately 30 feet thick), but contains horizontally discontinuous sand and
gravel lenses. These lenses are generally present in the lower portion of the till. Figures
7 and 8 show the thickness of the till and the presence of horizontal discontinuous sand
and gravel lenses from east to west. The potentiometric surface, as denoted with an
inverted triangle in Figures 5 through 8, is located within the till.

RISK-BASED SITE ASSESSMENT MODELS

The unconfined aquifer scenario, since it represents the "worst-case" geology for ground
water contamination, forms the basis of the analysis of the migration to ground water
pathway in many risk-based site assessment methodologies, including the USEPA's Soil
Screening Level (SSL) Guidance7 and the American Society for Testing and Materials
(ASTM) Guidance for Risk-Based Corrective Action at Petroleum Release Sites8. RISC
has adopted the USEPA's SSL equations for the calculation of indirect contact
remediation objectives. The SSL equations describe the partitioning of organic
contaminants from the organic matter associated with soil into infiltrating rain water and
the dilution that occurs upon mixing of the leachate with the ground water. In other

7 USEPA, Soil Screening Guidance: User's Guide (April 1996) and Technical Background Document (May 1996).
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words, the SSL conceptual model is based on an unconfined, or water table, aquifer. The
SSL User's Guide describes the applicability of the SSL migration to ground water
equations9:

"The methodology for developing SSLs for the migration to ground water pathway
was designed for use during the early stages of a site evaluation when information
about subsurface conditions may be limited. Hence, the methodology is based on
rather conservative, simplified assumptions about the release and transport of
contaminants in the subsurface (Exhibit 1210). These assumptions are inherent in the
SSL equations and should be reviewed for consistency with the conceptual site model
(...) to determine the applicability of SSLs to the migration to ground water
pathway."

The SSL conceptual model is thus appropriate for default analyses where site-specific
geology may be unknown. Because the ECC site-specific geology and hydrogeology are
known and are not consistent with the SSL/RISC model assumptions, an alternative site-
specific model is needed to determine the potential impact of soil contamination on
ground water.

Some of the simplifying assumptions presented in Exhibit 12 that are not applicable to
the ECC Site SCPA are:

• Uniformly distributed contamination from the surface to the top of the aquifer; and,

• Unconfined, unconsolidated aquifer.

As stated above, the shallow aquifer in the ECC Site SCPA is confined by an overlying
low permeability till and the ground water is under upward (artesian) pressure. Therefore,
soil contamination in the till can be transported to the underlying sand and gravel unit

8 Standard Guide for Risk-Based Corrective Action at Petroleum Release Sites, ASTM E 1739-95, November 1995.
9 USEPA, Soil Screening Guidance: User's Guide, April 1996, pp. 28-29.
10 Exhibit 12 of the SSL User's Guide is provided hereto as Appendix A.
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only by molecular diffusion. As a result, the alternative model must incorporate this
transport mechanism (molecular diffusion), rather than advection.

COMPARISON OF POST EXCAVATION DATA TO RISC STANDARDS
The lateral limits of the final excavation and confirmation sample locations are given in
Figure 9. Excavation depths are depicted in cross sections in Figures 10 through 13. As
stated previously, the confirmation samples were analyzed for VOCs and SVOCs. The
analytical results for compounds detected above the reported quantitation limits (the
Confirmation Data) are presented in Table 1. In this section, the Confirmation Data are
compared to the provisions of RISC that apply to IDEM RCRA closure by removal or
decontamination (historically referred to as "clean closure").

IDEM RCRA closure by removal or decontamination is defined in RISC11 as:

"Addressing the decontamination, treatment, or removal of the following: all
hazardous waste, hazardous waste constituents, hazardous constituents, leachate,
contaminated run-on and runoff, waste decomposition products, liners, and
contaminated soils (including ground water) that pose a substantial present or
potential threat to human health or the environment. The standard is achieved by
demonstrating attainment with one of the following closure levels:
• estimated quantitation levels (EQLs) for organic constituents,
• the mean plus one standard deviation of background for non-organics, or
• default or non-default residential levels."

Closure by removal or decontamination results in remediation of the RCRA unit in a
manner such that no further regulatory control under RCRA Subtitle C is necessary to
protect human health and the environment. "Closure by removal or decontamination can
be achieved in two ways: 1) clean closure, or 2) risk-based closure. Clean closure levels
are established as background levels or EQLs for the constituents set forth in 40 CFR

11 RISC User's Guide, February 15,2001, p. 2-3.
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261, Appendix VH. Risk-based residential closure is based on default or non-default risk
assessment that uses residential exposure assumptions."12

As a screening procedure, the maximum detected concentrations of VOCs and SVOCs
were compared to RISC default closure Residential Risk-Based Screening Levels
(RBSLs) in Table 2.13 For all of the SVOCs, and for 11 of the 25 of the VOCs, the
maximum detected value is below the default Residential levels. Therefore, these
compounds can be eliminated from further consideration. For the remaining 14
compounds, the 95% upper confidence limits of the mean (the "95% UCL") are
compared in Table 3 to their respective Residential default closure level14. The default
RBSLs for both the direct and the migration to ground water pathways are shown.

The 95% UCL for the compounds were determined using the "Box-Cox Transformation
Method". The USEPA document Supplemental Guidance to RAGS: Calculating the
Concentration Term states "hi most cases, it is reasonable to assume that Superfund soil
sampling data are lognormally distributed. Because transformation is a necessary step in
calculating the UCL [the upper confidence limit] of the arithmetic mean for a lognormal
distribution, the data should be transformed by using the natural logarithm function (i.e.,
calculate ln(x), where x is the value from the data set). However, in cases where there is
a question about the distribution of the data set, a statistical test should be used to identify
the best distributional assumption for the data set."15 In this case, the data are not

normally distributed and there is a question about the distribution of the data. Therefore,
it is appropriate to use a statistical test to identify the best distributional assumption for
the data set. According to Sokal and Rohlf16, "Rather than simply trying various
transformations to find out which one works best, Box and Cox (1964) developed a
procedure for estimating the best transformation to normality within the family of power

12 RISC User's Guide, February 15,2001, p. 2-24.
13 RISC states "If COC concentrations for surface and subsurface soils are less than the closure levels, a nature and

extent determination is generally not required." (RISC Technical Guide, February 15,2001, p. 4-1). For closure
RISC states The upper confidence limit (UCL) of the mean of COC concentrations in a representative random
sample of the source area must be less than the land use-specific closure levels." (RISC Technical Guide, February
15,2001, p. 6-6).

14 For the calculation of the 95% UCL, the non-detects for the VOCs are assigned the quantity of one-half of the
detection limit.

15 USEPA, 1992. Supplemental Guidance to RAGS: Calculating the Concentration Term. NTIS PE92-963373.
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transformations." A detailed description of the Box-Cox Transformation including the
governing equations and the data transformations for the 14 VOC compounds are
presented in Appendix B.

RISC considers the following exposure pathways in the calculation of direct contact
closure levels:

• Direct contact with skin (dermal absorption route);
• Inhalation of COC on soil particulates and dust (ingestion and inhalation routes);

• Volatilization to ambient air (inhalation route);

• Soil consumption (ingestion and dermal absorption routes); and,

• COC migration from soil to ground water, which could result in ground water
ingestion, inhalation of volatile substances in ground water, and dermal absorption
(such as showering or washing).

The migration to ground water pathway uses either the Maximum Contaminant Level
(MCL), if available, as the target ground water concentration, or a risk-based level that
considers ingestion, inhalation, and dermal contact.

As shown in Table 3, the 95% UCLs for four of the VOCs exceed their respective
residential default closure levels for the migration to ground water pathway. These
compounds are carried over for comparison with land use specific closure levels.

MIGRATION TO GROUND WATER NON-DEFAULT ANALYSIS
As discussed in the Risk-Based Site Assessment Models section above, the SSL/RISC
conceptual model for calculating site-specific remediation objectives for the migration to
ground water pathway is not appropriate for this site. Therefore, a non-default assessment
has been conducted17. The processes modeled in the non-default assessment for

16 Sokal, Robert R. and F. James Rohlf, 1995. Biometry, Third Edition, W.H. Freeman and Company, New York.
17 The conduct of a non-default analysis using site-specific parameters and default equations is consistent with the

fundamental difference between the SPCA and the SSL/RISC conceptual model. RISC states: "In some cases, the
nondefault approach may be more desirable than a default approach because the nondefault approach may be more
accurate on a site-specific basis." RISC Technical Guide, dated February 15, 2001, p. 7-2.
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migration of soil contamination to the confined sand and gravel unit considers molecular
diffusion as the transport mechanism through the saturated till to the underlying aquifer.
Biological decay is also included in the model. The site-specific model also incorporates
several assumptions that are used in the SSL/RISC model, such as: infinite source (i.e.,
constant concentration over time); steady state concentration distribution; instantaneous
and linear equilibrium soil/water partitioning; receptor well at the downgradient edge of
the source and screened within the plume; and, no contaminant attenuation in the aquifer,
hi addition, the site-specific model applies a minimum separation of three feet of till
between the confirmation samples and the underlying subsurface water, based on site-

1 9specific data. The equations for the non-default transport model and the derivation of
the dilution factor for indirect contact are provided in Appendix D. The 95% UCLs of
the mean for the four remaining VOCs are compared with their respective clean closure
levels in Table 4. For all compounds, the 95% UCL is less than the calculated non-
default closure level.

CONCLUSION

A comparison of the ECC Site SCPA exit samphng results to the provisions of RISC that
apply to IDEM RCRA clean closure demonstrates that clean closure has been achieved at
the ECC Site SCPA. The residual contamination in the ECC Site SCPA, therefore,
constitutes IDEM RCRA clean closure because it meets the RISC requirements for a
residential property without reliance upon exposure prevention remedies, i.e., activity

restrictions or engineering controls.

18 This is based upon soil borings advanced at the site, the logs for which are provided as Appendix C. Figures 4
through 7 depict geological cross sections based on these boring logs.
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Table 1
Excavation Confirmation Soil Data

ECC Southern Concrete Pad

Location:
Date Collected:

Units:
VOCs
Acetone
Benzene
Bromodichloromethane
Chloroethane
Chloroform
1,1-Dichloroethane
1 ,2-Dichloroethane
1,1-Dichloroethene
cis-l,2-Dichloroethene
trans-1 ,2-Dichloroethene
1,2-Dichloroethene (Total)
Ethyl benzene
Methyl ethyl ketone
Methyl isobutyl ketone
Methylene chloride
Tetrachloroethene
Toluene
1,1,1 -Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
Vinyl chloride
m,p-Xylenes
o-Xylene(s)
Xylenes (total)

SVOCs
bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
m,p-Cresols
1 ,2-Dichlorobenzene
Dielhylphthalate
Dimethyl phthalate
Isophorone
Naphthalene
Phenol

SOI
06/25/98
mg/kg

0.68

6.1

6.2
1.4
2.7

0.73
3.1

3.1
2

5.1

S02
06/25/98
mg/kg

0.12

0.022
0.022
0.026
0.028

0.01

0.04
0.026
0.066

0.400

S03
06/25/98
mg/kg

0.7
1.1

14

14

2.5

2.6

S04
06/25/98

mg/kg

1.8

1.8

2.6

SOS
06/25/98
mg/kg

6.7

0.79
6.8

6.9
0.51
3.1

1

2.7
24
43

170

1.1

1.1

6.0
2.6
0.58

S06
06/25/98
mg/kg

1.4

1.4

2.6

2

S07
06/27/98
mg/kg

SOS
06/27/98
mg/kg

1.4

2.9

0.83

1

S09
06/27/98
mg/kg

18

1.9

34

S10
06/29/98
mg/kg

0.027

Sll
06/29/98
mg/kg

0.043

S12
06/29/98
mg/kg

0.029

NA
NA
NA
NA
NA
NA
NA
NA
NA

S13
07/09/98
mg/kg

0.019

0.058

0.058

0.016

0.008

S14
07/09/98
mg/kg

1.4

21

21
0.34
2.7

2.7
0.53

6.4

0.71
0.71
1.4

SIS
07/09/98
mg/kg

0.56

0.48
11

5.7
40

0.86
44
6.6
3.1

0.72
110
19

580

53
11

23
7

32

0.65
1.3

6.5

0.42

S16
07/09/98
mg/kg

0.42

2.1

0.91
6.3

0.83
7.4

2.9

3.4
1.8
70

42
39

0.76
0.76
1.5

0.5

SI 7
07/09/98
mg/kg

0.48

9.6

1.4
1 1

0.43
12
2.6
3.1

1.7
27
8.5
NR

63
3.3

9.1
2.8
12

3.4

5.8

S18
07/09/98
mg/kg

S19
07/09/98
mg/kg

0.01

0.01

0.011
0.008

S20
07/09/98
nig/kg

0.007

0.01

0.01

0.007
0.078

0.012

NA
NA
NA
NA
NA
NA
NA
NA
NA

S21
07/15/98
mg/kg

0.006
0.007

S22
07/15/98
mg/kg

2.5

3.8

S23
07/15/98
mg/kg

S24
07/15/98
mg/kg

S25
07/29/98
mg/kg

0.006

0.14

0.2
0.016
0.019

1
O.I

1
0.062

0.075

079
0.019

0.07
0.17
0.08
0.25

0.417

0.577

S26
07/29/98
mg/kg

0.19

0.022
0.024
0.007

0.016

0.009
0.005
0.014

S27
07/29/98
mg/kg

0.028

0.005

0.022

0.024

0.015
0.007

0.031

0.042
0.005
0.043

S28
07/29/98
mg/kg

0.032

0.088

0.008

0.008

0.007

0.01

0.006

0.007

S29
07/29/98
mg/kg

1.9

0.32
0.59
0.32

0.052
2.2

2.2
0.37

1
0.28
3.7
3.1
0.25
2.6

0.098
6.8

0.08

0.92
0.3
1.2

0.532

4.162

1.108

S30
07/29/98
mg/kg

Note:
Blank Cell = Compound not detected above the method detection limit.

NA = Not analyzed due to insufficient sample volume.
NR= Not Reported



Table 2
Comparison of Maximum Concentration to

RISC Residential Default Closure
ECC Southern Concrete Pad

VOCs
Trichloroethene
Tetrachloroethene
1,1,1 -Trichloroethane
Methylene chloride
cis-1 ,2-Dichloroethene
1,1-Dichloroethene
1 ,2-Dichloroethane
Vinyl chloride
1 , 1 ,2-Trichloroethane
1,1-Dichloroethane
Toluene
trans-1 ,2-Dichloroethene
Chloroform
Methyl isobutyl ketone
Bromodichloromethane
Acetone
Chloroethane
Ethylbenzene
Methyl ethyl ketone
Benzene
Xylenes (total)
1 ,2-Dichloroethene (Total)
Trichlorofluoromethane
m,p-Xylenes
o-Xylene(s)

SVOCs
Naphthalene
1 ,2-Dichlorobenzene
sophorone
Diethylphthalate
bis(2-Ethylhexyl)phthalate
Phenol
Dimethyl phthalate
Butylbenzylphthalate
m,p-Cresols

RISC Residential
Default Closure Levels

mg/kg

0.057
0.058

1.9
0.023
0.4

0.058
0.024
0.013
0.03
5.6
12

0.68
0.59
0.99
0.63
3.1

0.32
13
12

0.034
190
-
-
-
-

0.7
17
5.3
450
300
110
1400
930
-

Maximum Detected
Soil Concentration

mg/kg

170
110
580
3.8
40
5.7
0.32
0.07
0.098

18
24

0.86
0.7
1

0.56
1.9

0.19
6.6
3.1

0.006
32
44
39
23
7

0.42
6.5
0.58

6
3.4

1.108
2.6
1.3

0.417

Notes:
1) Residential Default Closure Levels are from RISC Technical Guide, Appendix A, Table 1, February 15, 2001.
2) Maximum concentrations that exceed the RISC Residential Default Closure levels are shaded. Compounds
are sorted in the order of the ratio of the Maximum detected concentration to the RISC default level.
- means no default closure level in the RISC Technical Guide.
RISC closure levels are given for the following compounds: cis 1,2-DCE = 0.4 mg/kg; trans 1,2-DCE = 0.68 mg/kg;
total xylenes = 190 mg/kg; m-cresol = 11 mg/kg; and p-cresol = 1.1 mg/kg.



Table 3
Comparison of the 95% UCL of the Mean Soil Concentrations

to the RISC Residential Default Closure Levels
ECC Southern Concrete Pad

Compound
Vinyl chloride
Trichloroethene
Methylene chloride
1 ,2-Dichloroethane
1,1 ,2-Trichloroethane
Tetrachloroethene
cis-1 ,2-Dichloroethene
1,1-Dichloroethene
trans-1 ,2-Dichloroethene
Chloroform
Methyl isobutyl ketone
1,1,1 -Trichloroethane
1,1-Dichloroethane
Toluene

RISC Residential Default Closure
Direct Contact

mg/kg
0.28
45
120
3.7
9.4
48
110
0.67
180
0.91
1000
1800
1300
1700

Migration to GW
mg/kg
0.013
0.057
0.023
0.024
0.03
0.058
0.4

0.058
0.68
0.59
0.99
1.9
5.6
12

95% UCL
of Mean
mg/kg
0.03
0.09
0.03
0.03
0.02
0.03
0.15
0.02
0.04
0.02
0.03
0.05
0.09
0.08

Notes:
95% UCLs that exceed the RISC Residential Default Closure levels are shaded.
The compounds are sorted in descending order of the ratio of the 95% UCL of
the mean to the Migration to GW value.
See Appendix B for calculation of the 95%UCL of the Mean



Table 4
Comparison of the 95% UCL of the Mean to Non-Default Concentrations

ECC Southern Concrete Pad

Compound
Trichloroethene
1 ,2 -Dichloroethane
Vinyl chloride
Methylene chloride

Calculated
Non-Default

mg/kg
19.53
159.31
697.14

10.573,274 [CsaJ

95% UCL
of the Mean

mg/kg
0.09
0.03
0.03
0.03

Notes:
1) C^ = Soil Saturation Limit. If the calculated value is greater than Csat,
Csat is the non-default clean up value.
2) The compounds are sorted in the order of the ratio of the 95% UCL of
the mean to the Calculated Non-Default value.
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Figure 4

Confined and Unconfined Aquifers

Unconfined
aquifer

Confined
aquifer

Water Table

Potentiometric surface

Sand

Clay

* Adapted from R. Alien Freeze and John A. Cherry. Groundvvatcr. (New
Jersey: Prentice Hall , 1979) p. 48.
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Appendix A

Exhibit 12 of the Soil Screening Guidance: User's Guide1

Simplifying Assumptions for the SSL
Migration to Ground Water Pathway

• Infinite source (i.e., steady-state
concentrations are maintained over the
exposure period)

• Uniformly distributed contamination from the
surface to the top of the aquifer

• No contaminant attenuation (i.e., adsorption,
biodegradation, chemical degradation) in soil

• Instantaneous and linear equilibrium
soil/water portioning

• Unconfmed, unconsolidated aquifer with
homogeneous and isotropic hydrologic
properties

• Receptor well at the downgradient edge of the
source and screened within the plume

• No contaminant attenuation in the aquifer

• No NAPLs present (if NAPLs are present, the
SSLs do no apply)

1 USEPA, July 1996, Soil Screening Guidance: User's Guide. Second Edition, Office of Solid Waste and
Emergency Response, Washington, DC 20460, Publication 9355.4-23.

A-l E N V I R O N



Appendix B

Box-Cox Transformations

Box and Cox (1964) developed a procedure for estimating the best transformation to

normality within the family of power transformations:1

Y'=(YX-1)/X (forX*0) B-l

Y'=lnY (forX = 0) B-2

Setting A, = 1 gives a simple linear transformation. Setting X = 1A is equivalent to the

square root transformation, X = 0 is the lognormal transformation, and X = -1 is the

reciprocal transformation.

The value, X, which maximizes the "log-likelihood function", yields the best

transformation to normality within the family of power transformations. The log-

likelihood function is presented below:

* B-3
2 n

where s* is the variance of the transformed Y values (based on v degrees of freedom), n

is the number of samples, and v is equal to (n-1). L is maximized by an iterative

procedure. X is varied to maximize L.

1 Box, G. E. P. and D. R. Cox, 1964. An Analysis of Transformations. J. R. Stat. Soc.. Ser. B. 26:211-243.
As referenced in Sokal, R. R. and F. J. Rohlf, 1995. Biometry, 3rd Edition. W.H. Freeman and Company,
New York.
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The sample data for the 14 volatile organic compounds (VOCs) are presented in Tables

Bl - B14. When L is maximized for a given sample set, the 95% UCL of the mean for

the transformed data is calculated using the following equation2:

95%UCL = x + - B-4
Vn

where x is the mean of the sample set, t is the appropriate value for the Students "t" test,

and s is the standard deviation of the sample values. The 95% UCL of the mean of the

transformed data is then back-transformed. The untransformed 95% UCL value is

compared to the appropriate default or non-default closure level.

Equation 6-3, RISC Technical Guide, February 15,2001.
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Table B-1. Sample Data for Trlchloroethene

S01
S02
S03
504
SOS
S06
S07
SOS
S09
S10
S11
S12
S13
S14
S15
S16
S17
S18
S19
S20
S21
S22
S23
S24
S25
S26
S27
S28
S29
S30

Arithmetic Mean
Arithmetic Standard Deviation

Arithmetic Variance
Count

Degrees of Freedom

Cone.
mg/kg
0.25

0.0025
0.25
0.25
170
2

0.0025
0.83
0.25

0.0025
0.0025
0.0025
0.008
0.145

53
42
63

0.0025
0.0025
0.012
0.0025
0.125
0.0025
0.0025
0.0025
0.0025
0.042
0.007
6.8

0.0025

11.30
34.07

1160.78
30
29

Normal
Distribution

37.3%
37.0%
37.3%
37.3%
100.0%
39.2%
37.0%
37.9%
37.3%
37.0%
37.0%
37.0%
37.0%
37.2%
89.0%
81.6%
93.5%
37.0%
37.0%
37.0%
37.0%
37.1%
37.0%
37.0%
37.0%
37.0%
37.1%
37.0%
44.7%
37.0%

-9.00
-3E+04
-3E+22
-3E+04
-3E+04
1E-01
1E-01

-3E+22
-5E-01
-3E+04
-3E+22
-3E+22
-3E+22
-8E+17
-4E+06
1E-01
1E-01
1E-01

-3E+22
-3E+22
-2E+16
-3E+22
-1E+07
-3E+22
-3E+22
-3E+22
-3E+22
-3E+11
-3E+18
1E-01

-3E+22

-1.3E+22
1.5E+22
2.2E+44

-8.00
-8E+03
-8E+19
-8E+03
-8E+03
1E-01
1E-01

-8E+19
-4E-01
-8E+03
-8E+19
-8E+19
-8E+19
-7E+15
-6E+05
1E-01
1E-01
1E-01

-8E+19
-8E-H9
-3E+14
-8E+19
-2E+06
-8E+19
-8E+19
-8E+19
-8E+19
-1E+10
-2E+16
1E-01

-8E+19

-3.5E+19
4.1E+19
1.7E+39

-7.00
-2E+03
-2E+17
-2E+03
-2E+03
1E-01
1E-01

-2E+17
-4E-01
-2E+03
-2E+17
-2E+17
-2E+17
-7E+13
-1E+05
1E-01
1E-01
1E-01

-2E+17
-2E+17
-4E+12
-2E+17
-3E+05
-2E+17
-2E+17
-2E+17
-2E+17
-6E+08
-2E+14
1E-01

-2E+17

-1E+17
1.2E+17
1.4E+34

-6.00
-7E+02
-7E+14
-7E+02
-7E+02
2E-01
2E-01

-7E+14
-3E-01
-7E+02
-7E+14
-7E+14
-7E+14
-6E+11
-2E+04
2E-01
2E-01
2E-01
-7E+14
-7E+14
-6E+10
-7E+14
-4E+04
-7E+14
-7E+14
-7E+14
-7E+14
-3E+07
-1E+12
2E-01
-7E+14

-3E+14
3.4E+14
1.2E+29

-5.00
-2E+02
-2E+12
-2E+02
-2E+02
2E-01
2E-01
-2E+12
-3E-01
-2E+02
-2E+12
-2E+12
-2E+12
-6E+09
-3E+03
2E-01
2E-01
2E-01

-2E+12
-2E+12
-8E+08
-2E+12
-7E+03
-2E+12
-2E+12
-2E+12
-2E+12
-2E+06
-1E+10
2E-01
-2E+12

-8.9E+11
1E+12

1.1E+24

-4.00
-6E+01
-6E+09
-6E+01
-6E+01
2E-01
2E-01
-6E+09
-3E-01
-6E+01
-6E+09
-6E+09
-6E+09
-6E+07
-6E+02
2E-01
2E-01
2E-01
-6E+09
-6E+09
-1E+07
-6E+09
-1E+03
-6E+09
-6E+09
-6E+09
-6E+09
-8E+04
-1E+08
2E-01
-6E+09

-2.8E+09
3.2E+09

1E+19

X
-3.00

-2E+01
-2E+07
-2E+01
-2E+01
3E-01
3E-01

-2E+07
-2E-01
-2E+01
-2E+07
-2E+07
-2E+07
-7E+05
-1E+02
3E-01
3E-01
3E-01

-2E+07
-2E+07
-2E+05
-2E+07
-2E+02
-2E+07
-2E+07
-2E+07
-2E+07
-4E+03
-1E+06
3E-01

-2E+07

-9305132
1.1E+07
1.1E+14

-2.00
-8E+00
-8E+04
-8E+00
-8E+00
5E-01
4E-01
-8E+04
-2E-01
-8E+00
-8E+04
-8E+04
-8E+04
-8E+03
-2E+01
5E-01
5E-01
5E-01
-8E+04
-8E+04
-3E+03
-8E+04
-3E+01
-8E+04
-8E+04
-8E+04
-8E+04
-3E+02
-1E+04
5E-01
-8E+04

-35394.9
39737.2
1.6E+09

-1.00
-3E+00
-4E+02
-3E+00
-3E+00
1E+00
5E-01
-4E+02
-2E-01
-3E+00
-4E+02
-4E+02
-4E+02
-1E+02
-6E+00
1E+00
1E+00
1E+00
-4E+02
-4E+02
-8E+01
-4E+02
-7E+00
-4E+02
-4E+02
-4E+02
-4E+02
-2E+01
-1E+02
9E-01
-4E+02

-185.927
192.575
37085.2

-0.50
-2E+00
-4E+01
-2E+00
-2E+00
2E+00
6E-01
-4E+01
-2E-01
-2E+00
-4E+01
-4E+01
-4E+01
-2E+01
-3E+00
2E+00
2E+00
2E+00
-4E+01
-4E+01
-2E+01
-4E+01
-4E+00
-4E+01
-4E+01
-4E+01
-4E+01
-8E+00
-2E+01
1E+00
-4E+01

-18.8852
17.9516
322.259

-0.10
-1E+00
-8E+00
-1E+00
-1E+00
4E+00
7E-01
-8E+00
-2E-01
-1E+00
-8E+00
-8E+00
-8E+00
-6E+00
-2E+00
3E+00
3E+00
3E+00
-8E+00
-8E+00
-6E+00
-8E+00
-2E+00
-8E+00
-8E+00
-8E+00
-8E+00
-4E+00
-6E+00
2E+00
-8E+00

-4.09855
4.41933
19.5305

0.00
-1E+00
-6E+00
-1E+00
-1E+00
5E+00
7E-01
-6E+00
-2E-01
-1E+00
-6E+00
-6E+00
-6E+00
-5E+00
-2E+00
4E+00
4E+00
4E+00
-6E+00
-6E+00
-4E+00
-6E+00
-2E+00
-6E+00
-6E+00
-6E+00
-6E+00
-3E+00
-5E+00
2E+00
-6E+00

-8.5E+01
-2.84724
3.686955
13.59363

0.50
-1E+00
-2E+00
-1E+00
-1E+00
2E+01
8E-01
-2E+00
-2E-01
-1E+00
-2E+00
-2E+00
-2E+00
-2E+00
-1E+00
1E+01
1E+01
1E+01
-2E+00
-2E+00
-2E+00
-2E+00
-1E+00
-2E+00
-2E+00
-2E+00
-2E+00
-2E+00
-2E+00
3E+00
-2E+00

0.902759
6.167841
38.04227

1.00
-8E-01
-1E+00
-8E-01
-8E-01
2E+02
1E+00
-1E+00
-2E-01
-8E-01
-1E+00
-1E+00
-1E+00
-1E+00
-9E-01
5E+01
4E+01
6E+01
-1E+00
-1E+00
-1E+00
-1E+00
-9E-01
-1E+00
-1E+00
-1E+00
-1E+00
-1E+00
-1E+00
6E+00
-1E+00

10.30005
34.07015
1160.775

A f\f\ 1Box-Cox Parameter -654.5 -566.7 -479.4 -392.7 -306.8 -222.0 -139.1 -59.4 12.6 40.1

Confidence 95%
Student's t value 1.699

Transformed Confidence =

Transformed UCL =
Back-transformed UCL >

47.7

1.37

-2.73
0.09

44.73 -11.5



Table B-2. Sample Data for Tetrachloroethene

S01
S02
303
S04
SOS
S06
S07
808
S09
S10
S11
S12
S13
S14
S15
S16
S17
S18
S19
S20
S21
S22
S23
S24
S25
S26
S27
S28
S29
S30

Arithmetic Mean
Arithmetic Standard Deviation

Arithmetic Variance
Count

Degrees of Freedom

Confidence
Student's t value

Cone.
mg/kg
0.25

0.0025
0.25
0.25
2.7

0.25
0.0025

0.25
0.25

0.0025
0.0025
0.0025
0.003
0.145
110
3.4
27

0.0025
0.0025
0.0025
0.006
0.125
0.0025
0.0025
0.0025
0.0025
0.007
0.01
3.1

0.0025

4.93428
20.4496
418.188

30
29

95%
1.699

Normal
Distribution

40.9%
40.5%
40.9%
40.9%
45.6%
40.9%
40.5%
40.9%
40.9%
40.5%
40.5%
40.5%
40.5%
40.7%
100.0%
47.0%
86.0%
40.5%
40.5%
40.5%
40.5%
40.7%
40.5%
40.5%
40.5%
40.5%
40.5%
40.5%
46.4%
40.5%

Box-Cox Parameter

-5.00
-2E+02
-2E+12
-2E+02
-2E+02
2E-01

-2E+02
-2E+12
-2E+02
-2E+02
-2E+12
-2E+12
-2E+12
-8E+11
-3E+03
2E-01
2E-01
2E-01

-2E+12
-2E+12
-2E+12
-3E+10
-7E+03
-2E+12
-2E+12
-2E+12
-2E+12
-1E+10
-2E+09
2E-01

-2E+12

-9.2E+11
1E+12
1E+24

-225.5

-4.00
-6E+01
-6E+09
-6E+01
-6E+01
2E-01

-6E+01
-6E+09
-6E+01
-6E+01
-6E+09
-6E+09
-6E+09
-3E+09
-6E+02
2E-01
2E-01
2E-01

-6E+09
-6E+09
-6E+09
-2E+08
-1E+03
-6E+09
-6E+09
-6E+09
-6E+09
-1E+08
-2E+07
2E-01

-6E+09

X
-3.00

-2E+01
-2E+07
-2E+01
-2E+01
3E-01

-2E+01
-2E+07
-2E+01
-2E+01
-2E+07
-2E+07
-2E+07
-1E+07
-1E+02
3E-01
3E-01
3E-01

-2E+07
-2E+07
-2E+07
-2E+06
-2E+02
-2E+07
-2E+07
-2E+07
-2E+07
-1E+06
-3E+05
3E-01

-2E+07

-2.9E+09 -9750926
3.2E+09

1E+19

-154.2

1.1E+07
1.1E+14

-84.7

-2.00
-8E+00
-8E+04
-8E+00
-8E+00
4E-01

-8E+00
-8E+04
-8E+00
-8E+00
-8E+04
-8E+04
-8E+04
-6E+04
-2E+01
5E-01
5E-01
5E-01

-8E+04
-8E+04
-8E-KM
-1E+04
-3E+01
-8E+04
-8E+04
-8E+04
-8E+04
-1E+04
-5E+03
4E-01

-8E+04

-37491.2
39145.8
1.5E+09

-18.5

-1.50
-5E+00
-5E+03
-5E+00
-5E+00
5E-01

-5E+00
-5E+03
-5E+00
-5E+00
-5E+03
-5E+03
-5E+03
-4E+03
-1E+01
7E-01
6E-01
7E-01

-5E+03
-5E+03
-5E+03
-1E+03
-1E+01
-5E+03
-5E+03
-5E+03
-5E+03
-1E+03
-7E+02
5E-01

-5E+03

-2555.65
2586.4

6689462

12.2

-1.00
-3E+00
-4E+02
-3E+00
-3E+00
6E-01
-3E+00
-4E+02
-3E+00
-3E+00
-4E+02
-4E+02
-4E+02
-3E+02
-6E+00
1E+00
7E-01
1E+00
-4E+02
-4E+02
-4E+02
-2E+02
-7E+00
-4E+02
-4E+02
-4E+02
-4E+02
-1E+02
-1E+02
7E-01

-4E+02

-198.426
190.858
36426.9

39.8

-0.75
-2E+00
-1E+02
-2E+00
-2E+00
7E-01

-2E+00
-1E+02
-2E+00
-2E+00
-1E+02
-1E+02
-1E+02
-1E+02
-4E+00
1E+00
8E-01
1E+00
-1E+02
-1E+02
-1E+02
-6E+01
-5E+00
-1E+02
-1E+02
-1E+02
-1E+02
-5E+01
-4E+01
8E-01

-1E+02

-60.3332
55.8392
3118.02

51.4

-0.50
-2E+00
-4E+01
-2E+00
-2E+00
8E-01

-2E+00
-4E+01
-2E+00
-2E+00
-4E+01
-4E+01
-4E+01
-3E+01
-3E+00
2E+00
9E-01
2E+00
-4E+01
-4E+01
-4E+01
-2E+01
-4E+00
-4E+01
-4E+01
-4E+01
-4E+01
-2E+01
-2E+01
9E-01

-4E+01

-20.1721
17.7949
316.66

60.6

Transformed Confidence =

-0.25
-2E+00
-1E+01
-2E+00
-2E+00
9E-01

-2E+00
-1E+01
-2E+00
-2E+00
-1E+01
-1E+01
-1E+01
-1E+01
-2E+00
3E+00
1E+00
2E+00
-1E+01
-1E+01
-1E+01
-1E+01
-3E+00
-1E+01
-1E+01
-1E+01
-1E+01
-1E+01
-9E+00
1E+00
-1E+01

-7.65712
6.55123
42.9186

65.6

2.03

-0.10
-1E+00
-8E+00
-1E+00
-1E+00
9E-01

-1E+00
-8E+00
-1E+00
-1E+00
-8E+00
-8E+00
-8E+00
-8E+00
-2E+00
4E+00
1E+00
3E+00
-8E+00
-8E+00
-8E+00
-7E+00
-2E+00
-8E+00
-8E+00
•8E+00
-8E+00
-6E+00
-6E+00
1E+00
-8E+00

-4.57137
4.06415
16.5173

65.0

0.00
-1E+00
-6E+00
-1E+00
-1E+00
1E+00
-1E+00
-6E+00
-1E+00
-1E+00
-6E+00
-6E+00
-6E+00
-6E+00
-2E+00
5E+00
1E+00
3E+00
-6E+00
-6E+00
-6E+00
-5E+00
-2E+00
-6E+00
-6E+00
-6E+00
-6E+00
-5E+00
-5E+00
1E+00
-6E+00

-9.9E+01
-3.31216
3.214248
10.33139

62.19

0.10
-1E+00
-5E+00
-1E+00
-1E+00
1E+00
-1E+00
-5E+00
-1E+00
-1E+00
-5E+00
-5E+00
-5E+00
-4E+00
-2E+00
6E+00
1E+00
4E+00
-5E+00
-5E+00
-5E+00
-4E+00
-2E+00
-5E+00
-5E+00
-5E+00
-5E+00
-4E+00
-4E+00
1E+00
-5E+00

-2.41861
2.78608
7.76225

56.7

0.50
-1E+00
-2E+00
-1E+00
-1E+00
1E+00
-1E+00
-2E+00
-1E+00
-1E+00
-2E+00
-2E+00
-2E+00
-2E+00
-1E+00
2E+01
2E+00
8E+00
-2E+00
-2E+00
•2E+00
-2E+00
-1E+00
-2E+00
-2E+00
-2E+00
-2E+00
-2E+00
-2E+00
2E+00
-2E+00

-0.29118
4.17097

17.397

6.6

1.00
-8E-01
-1E+00
-8E-01
-8E-01
2E+00
-8E-01
-1E+00
-8E-01
-8E-01
-1E+00
-1E+00
-1E+00
-1E+00
-9E-01
1E+02
2E+00
3E+01
-1E+00
-1E+00
-1E+00
-1E+00
-9E-01
-1E+00
-1E+00
-1E+00
-1E+00
-1E+00
-1E+00
2E+00
-1E+00

3.93428
20.4496
418.188

-87.5

Transformed UCL = -5.62
Back-transformed UCL« 0.03 mg/kg



Table B-3. Sample Data for 1,1,1-Trichloroethane

SOI
S02
S03
S04
SOS
S06
S07
S08
S09
SIO
Sll
SI2
S13
S14
SIS
S16
S17
S18
S19
S20
S21
S22
S23
S24
S25
S26
S27
S28
S29
S30

Arithmetic Mean
Arithmetic Standard Deviation

Variance
Count

Degrees of Freedom

Confidence
Student's t value

Cone.
mg/kg

3.1
0.0025

2.6
0.25
43

0.25
0.0025

0.25
34

0.0025
0.0025
0.0025
0.016
0.53
580
70
NR

0.0025
0.008
0.078
0.0025
0.125
0.0025
0.0025
0.019

0.0025
0.031
0.006

2.6
0.0025

25.41
107.837
116287

29
28

95%
1.699

Normal
Distribution

41.8%
40.7%
41.6%
40.8%
56.5%
40.8%
40.7%
40.8%
53.2%
40.7%
40.7%
40.7%
40.7%
40.9%
100.0%
66.0%

40.7%
40.7%
40.7%
40.7%
40.7%
40.7%
40.7%
40.7%
40.7%
40.7%
40.7%
41.6%
40.7%

Box-Cox Parameter

-7
IE-01

-2E+17
IE-01

-2E+03
IE-01

-2E+03
-2E+17
-2E+03
IE-01

-2E+17
-2E+17
-2E+17
-5E+11
-IE+01
IE-01
IE-01

-2E+17
-7E+I3
-8E+06
-2E+17
-3E+05
-2E+17
-2E-H7
-2E-HI
-2E+17
-5E+09
-5E+14
IE-01

-2E+I7

-8.9E+16
1.2E+17
1.3E+34

-513.8

-6
2E-01

-7E+14
2E-01

-7E+02
2E-01

-7E+02
-7E+I4
-7E+02
2E-01

-7E+14
-7E+14
-7E+14
-1E+10
-7E+00
2E-01
2E-01

-7E+14
-6E+II
-7E+05
-7E+14
-4E+04
-7E+14
-7E+14
-4E+09
-7E+14
-2E+08
-4E-H2
2E-01

-7E+14

-2.6E+14
3.4E+14
1.1E+29

-423.6

-5
2E-01

-2E+12
2E-01

-2E+02
2E-01

-2E+02
-2E+I2
-2E+02
2E-01

-2E+12
-2E-H2
-2E+12
-2E+08
-5E+00
2E-OI
2E-OI

-2E+12
-6E+09
-7E+04
-2E+12
-7E+03
-2E+12
-2E+12
-8E+07
-2E+12
-7E+06
-3E+10
2E-01

-2E+12

-7.8E+11
1E+12
1E+24

-334.2

-4
2E-01

-6E+09
2E-01

-6E+01
2E-OI

-6E+01
-6E+09
-6E+OI
2E-01

-6E+09
-6E+09
-6E+09
-4E+06
-3E+00
2E-01
2E-01

-6E+09
-6E+07
-7E+03
-6E+09
-1E+03
-6E+09
-6E+09
-2E+06
-6E+09
-3E+05
-2E+08
2E-01

-6E+09

-2.4E+09
3.2E+09
9.9E+18

-246.0

X
-3.00
3E-01

-2E+07
3E-01

-2E+01
3E-OI

-2E+OI
-2E+07
-2E+01
3E-01

-2E+07
-2E+07
-2E+07
-8E+04
-2E+00
3E-01
3E-OI

-2E+07
-7E+05
-7E+02
-2E+07
-2E+02
-2E+07
-2E+07
-5E+04
-2E+07
-1E+04
-2E+06
3E-OI

-2E+07

-8172518
1E+07

1 1E+14

-159.5

-2.00
4E-01

-8E-HM
4E-01
-8E+00
5E-01

-8E+00
-8E+04
-8E+00
5E-01

• 8E+04
-8E+04
-8E+04
-2E+03
-IE+00
5E-01
5E-01

-8E+04
-8E+03
-8E+01
-8E+04
-3E+01
-8E+04
-8E+04
-1E+03
-8E+04
-5E+02
-1E+04
4E-01

-8E+04

-31230.5
38901.9
1 .5E+09

-76.1

-1.50
5E-01

-5E+03
5E-OI

-5E+00
7E-01

-5E+00
-5E+03
-5E+00
7E-01

-5E+03
-5E+03
-5E+03
-3E+02
-IE+00
7E-01
7E-01

-5E+03
-9E+02
-3E+01
-5E+03
-1E+01
-5E+03
-5E+03
-3E+02
-5E+03
-1E+02
-IE+03
5E-01

-5E+03

-2130.46
2565.53
6581940

-36.6

-1.00 -0.75 -0.50
7E-01 8E-01 9E-01

-4E+02 -1E+02 -4E+01
6E-OI 7E-01 8E-01

-3E+00 -2E+00 -2E+00
IE+00 IE+00 2E+00

-3E+00 -2E+00 -2E+00
-4E+02 -1E+02 -4E+OI
-3E+00 -2E+00 -2E+00
IE+00 IE+00 2E+00

-4E+02 -1E+02 -4E+01
-4E+02 -1E+02 -4E+01
-4E+02 -1E+02 -4E+01
-6E+01 -3E+01 -IE+01
-9E-01 -8E-01 -7E-OI
IE+00 IE+00 2E+00
IE+00 IE+00 2E+00

-4E+02 -IE+02 -4E+01
-1E+02 -5E+01 -2E+01
-IE+01 -8E+00 -5E+00
-4E+02 -IE+02 -4E+01
-7E+00 -5E+00 ^«E+00
-4E+02 -IE+02 -4E+01
-4E+02 -IE+02 -4E+OI
-5E+01 -2E+01 -IE+01
-4E+02 -IE+02 -4E+01
-3E+01 -2E+01 -9E+00
-2E+02 -6E+01 -2E+OI
6E-01 7E-01 8E-01

-4E+02 -IE+02 -4E+01

-167.101 -51.3635 -17.3797
188.217 54.862 17.5337
35425.8 3009.84 307.43

-0.1 16.1 29.7

Transformed Confidence =

Transformed UCL =
B»ck-(r«nsformed UCL =

-0.25
IE+00

-IE+01
8E-01

-2E+00
2F>00
-2E+00
-IE+01
-2E+00
2E+00
-IE+01
-IE+01
-IE+01
-7E+00
-7E-01
3E+00
3E+00

-IE+01
-9E+00
-4E-KK)
-IE+01
-3E+00
-IE+01
-IE+01
-7E+00
-IE+01
-6E+00
-IE+01
8E-01

-IE+01

-6.57794
6.68476
44.686

38.4

2.11

-4.47
0.05

-0.0 1
IE+00

-6E+00
IE+00

-IE+00
4E+00
-IE+00
-6E+00
-IE+00
3E+00
-6E+00
-6E+00
-6E+00
-4E+00
-6E-01
6E+00
4E+00

-6E+00
-5E+00
-3E+00
-6E+00
-2E+00
-6E+00
-6E+00
-4E+00
-6E+00
-4E+00
-5E+00
1E^OO

-6E+00

-2.72132
3.80161
14.4523

36.6

mg/kg

0.00
IE+00

-6E+00
IE+00

-IE+00
4E+00
-IE+00
-6E+00
-IE+00
4E+00
-6E+00
-6E+00
-6E+00
-4E+00
-6E-01
6E+00
4E+00

-6E+00
-5E+00
-3E+00
-6E+00
-2E+00
-6E+00
-6E+00
-4E+00
-6E+00
-3E+00
-5E+00
IE+00

-6E+00
-7.6E+01
-2.61743
3.759673
14.13514

36.21

0.10
IE+00

-5E+00
IE+00

-IE+00
5E+00
-1E*00
-5E+00
-IE+00
4E+00
-5E+00
-5E+00
-5E+00
-3E+00
-6E-OI
9E+00
5E+00

-5E+00
-4E+00
-2E+00
-5E+00
-2E+00
-5E+00
-5E+00
-3E+00
-5E+00
-3E+00
-4EtOO
IE+00

-5E+00

-1 70513
3.60532
12.9983

30.1

0.50
2E+00
-2E+00
IE+00

-IE+00
IE+01

-IE+00
-2E+00
-IE+00
IE+01

-2E+00
-2E+00
-2E+00
-2E+00
-5E-OI
5E+OI
IE+01

-2E+00
-2E+00
-IE+00
-2E+00
-IE+00
-2E+00
-2E+00
-2E+00
-2E+00
-2E+00
-2E+00
IE+00

-2E+00

1 71324
9.53884
909895

-26.5

1.00
2E+00
-IE+00
2E+00
-8E-OI
4E+01
-8E-01
-IE+00
-8E-01
3E+01
-IE+00
-IE+00
-IE+00
-IE+00
-5E-OI
6E+02
7E+01

-IE+00
-IE+00
-9E-01
-IE+00
-9E-01
-IE+00
-IE+00
-IE+00
-IE+00
-IE+00
-IE+00
2E+00
-IE+00

24.41
107.837
11628.7

-131.1



Table B-4. Sample Data for Methylene Chloride

S01
S02
S03
S04
SOS
S06
S07
SOS
S09
S10
S11
S12
S13
S14
S15
S16
S17
S18
S19
S20
S21
S22
S23
S24
S25
S26
S27
S28
S29
S30

Arithmetic Mean
Arithmetic Standard Deviation

Variance
Count

Degrees of Freedom

Confidence
Student's t value

Cone
mg/kg
0.25

0.0025
0.25
0.25
0.25
0.25

0.0025
0.25
0.25

0.0025
0.0025
0.0025
0.006
0.145
0.72
0.15
1.7

0.0025
0.0025
0.005
0.005
3.8

0.005
0.005
0.075
0.0025
0.015
0.0025

3.7
0.0025

0.404
0.967
0.936

30
29

Normal
Distribution

43.7%
33.9%
43.7%
43.7%
43.7%
43.7%
33.9%
43.7%
43.7%
33.9%
33.9%
33.9%
34.1%
39.5%
62.8%
39.7%
91.0%
33.9%
33.9%
34.0%
34.0%
100.0%
34.0%
34.0%
36.7%
33.9%
34.4%
33.9%
100.0%
33.9%

Box-Cox Parameter

95%
1.699

-7.00
-2E+03
-2E+17
-2E+03
-2E+03
-2E+03
-2E+03
-2E+17
-2E+03
-2E+03
-2E+17
-2E+17
-2E+17
-5E+14
-1E+05
-1E+00
-8E+04
1E-01

-2E+17
-2E+17
-2E+15
-2E+15
1E-01

-2E+15
-2E+15
-1E+07
-2E+17
-8E+11
-2E+17
1E-01

-2E+17

-7.8E+16
1.1E+17
1 .3E+34

-336.5

-6.00
-7E+02
-7E+14
-7E+02
-7E+02
-7E+02
-7E+02
-7E+14
-7E+02
-7E+02
-7E+14
-7E+14
-7E+14
-4E+12
-2E+04
-1E+00
-1E+04
2E-01

-7E+14
-7E+14
-1E+13
-1E+13
2E-01
-1E+13
-1E+13
-9E+05
-7E+14
-1E+10
-7E+14
2E-01
-7E+14

-2.3E+14
3.3E+14
1.1E+29

-267.4

-5.00
-2E+02
-2E+12
-2E+02
-2E+02
-2E+02
-2E+02
-2E+12
-2E+02
-2E+02
-2E+12
-2E+12
-2E+12
-3E+10
-3E+03
-8E-01
-3E+03
2E-01

-2E+12
-2E+12
-6E+10
-6E+10
2E-01
-6E+10
-6E+10
-8E+04
-2E+12
-3E+08
-2E+12
2E-01

-2E+12

-6.9E+11
9.8E+11
9.5E+23

-199.1

-4.00
-6E+01
-6E+09
-6E+01
-6E+01
-6E+01
-6E+01
-6E+09
-6E+01
-6E+01
-6E+09
-6E+09
-6E+09
-2E+08
-6E+02
-7E-01
-5E+02
2E-01

-6E+09
-6E+09
-4E+08
-4E+08
2E-01

-4E+08
-4E+08
-8E+03
-6E+09
-5E+06
-6E+09
2E-01

-6E+09

-2.2E+09
3E+09

9.2E+18

-131.9

X
-3.00

-2E+01
-2E+07
-2E+01
-2E+01
-2E+01
-2E+01
-2E+07
-2E+01
-2E+01
-2E+07
-2E+07
-2E+07
-2E+06
-1E+02
-6E-01
-1E+02
3E-01

-2E+07
-2E+07
-3E+06
-3E+06
3E-01

-3E+06
-3E+06
-8E+02
-2E+07
-1E+05
-2E+07
3E-01

-2E+07

-7521437
9973735
9.9E+13

-66.4

-2.00
-8E+00
-8E+04
-8E+00
-8E+00
-8E+00
-8E+00
-8E+04
-8E+00
-8E+00
-8E+04
-8E+04
-8E+04
-1E+04
-2E+01
-5E-01
-2E+01
3E-01

-8E+04
-8E+04
-2E+04
-2E+04
5E-01
-2E+04
-2E+04
-9E+01
-8E+04
-2E+03
-8E+04
5E-01
-8E+04

-29876.3
36680.9
1.3E+09

-4.1

-1.50
-5E+00
-5E+03
-5E+00
-5E+00
-5E+00
-5E+00
-5E+03
-5E+00
-5E+00
-5E+03
-5E+03
-5E+03
-1E+03
-1E+01
-4E-01
-1E+01
4E-01

-5E+03
-5E+03
-2E+03
-2E+03
6E-01
-2E+03
-2E+03
-3E+01
-5E+03
-4E+02
-5E+03
6E-01
-5E+03

-2091.6
2417.82
5845859

24.7

-1.00
-3E+00
-4E+02
-3E+00
-3E+00
-3E+00
-3E+00
-4E+02
-3E+00
-3E+00
-4E+02
-4E+02
-4E+02
-2E+02
-6E+00
-4E-01
-6E+00
4E-01
-4E+02
-4E+02
-2E+02
-2E+02
7E-01
-2E+02
-2E+02
-1E+01
-4E+02
-7E+01
-4E+02
7E-01

-4E+02

-168.691
178.958
32025.9

50.1

-0.75 -0.50 -0.25
-2E+00 -2E+00 -2E+00
-1E+02 -4E+01 -1E+01
-2E+00 -2E+00 -2E+00
-2E+00 -2E+00 -2E+00
-2E+00 -2E+00 -2E+00
-2E+00 -2E+00 -2E+00
-1E+02 -4E+01 -1E+01
-2E+00 -2E+00 -2E+00
-2E+00 -2E+00 -2E+00
-1E+02 -4E+01 -1E+01
-1E+02 -4E+01 -1E+01
-1E+02 -4E+01 -1E+01
-6E+01 -2E+01 -1E+01
-4E+00 -3E+00 -2E+00
-4E-01 -4E-01 -3E-01
-4E+00 -3E+00 -2E+00
4E-01 5E-01 5E-01
-1E+02 -4E+01 -1E+01
-1E+02 -4E+01 -1E+01
-7E+01 -3E+01 -1E+01
-7E+01 -3E+01 -1E+01
8E-01 1E+00 1E+00
-7E+01 -3E+01 -1E+01
-7E+01 -3E+01 -1E+01
-8E+00 -5E+00 -4E+00
-1E+02 -4E+01 -1E+01
-3E+01 -1E+01 -7E+00
-1E+02 -4E+01 -1E+01
8E-01 1E+00 1E+00
-1E+02 -4E+01 -1E+01

-52.6556 -18.2321 -7.28675
52.502 16.6949 5.97114

2756.46 278.718 35.6545

60.6 68.7 73.48

Transformed Confidence =

Trantformed UCL »
Back-transformed UCL -

-0.10
-1E+00
-8E+00
-1E+00
-1E+00
-1E+00
-1E+00
-8E+00
-1E+00
-1E+00
-8E+00
-8E+00
-8E+00
-7E+00
-2E+00
-3E-01
-2E+00
5E-01

-8E+00
-8E+00
-7E+00
-7E+00
1E+00
-7E+00
-7E+00
-3E+00
-8E+00
-5E+00
-8E+00
1E+00
-8E+00

-4.56089
3.48859
12.1703

74.03

1.85

-5.43
0.03

0.00
-1E+00
-6E+00
-1E+00
-1E+00
-1E+00
-1E+00
-6E+00
-1E+00
-1E+00
-6E+00
-6E+00
-6E+00
-5E+00
-2E+00
-3E-01
-2E+00
5E-01

-6E+00
-6E+00
-5E+00
-5E+00
1E+00
-5E+00
-5E+00
-3E+00
-6E+00
-4E+00
-6E+00
1E+00
-6E+00

-1.0E+02
-3.45669
2.546051
6.482377

73.14

mg/kg

0.10
-1E+00
-5E+00
-1E+00
-1E+00
-1E+00
-1E+00
-5E+00
-1E+00
-1E+00
-5E+00
-5E+00
-5E+00
-4E+00
-2E+00
-3E-01
-2E+00
5E-01

-5E+00
-5E+00
-4E+00
-4E+00
1E+00
-4E+00
-4E+00
-2E+00
-5E+00
-3E+00
-5E+00
1E+00
-5E+00

-2.69125
1 .9363

374927

71.1

0.50
-1E+00
-2E+00
-1E+00
-1E+00
-1E+00
-1E+00
-2E+00
-1E+00
-1E+00
-2E+00
-2E+00
-2E+00
-2E+00
-1E+00
-3E-01
-1E+00
6E-01
-2E+00
-2E+00
-2E+00
-2E+00
2E+00
-2E+00
-2E+00
-1E+00
-2E+00
-2E+00
-2E+00
2E+00
-2E+00

-1.23
1.02784
1.05645

49.3

1 00
-8E-01
-1E+00
-8E-01
-8E-01
-8E-01
-8E-01
-1E+00
-8E-01
-8E-01
-1E+00
-1E+00
-1E+00
-1E+00
-9E-01
-3E-01
-9E-01
7E-01

-1E+00
-1E+00
-1E+00
-1E+00
3E+00
-1E+00
-1E+00
-9E-01
-1E+00
-1E+00
-1E+00
3E+00
-1E+00

-0.59647
0.9674

0.93587

1.0



Table B-S. Sample Data for els 1,2-Dlchloroethene

SOI
S02
S03
504
SOS
S06
S07
SOS
S09
S I O
S l l
SI2
SI3
SI4
SIS
S16
S17
SI8
SI9
S20
S2I
S22
S23
S24
S25
S26
S27
S28
S29
S30

Arithmetic Mean
Arithmetic Standard Deviation

Variance
Count

Degrees «/ Fnedam

Confidence
Slutlent's t value

Cone.
mg/kg

6. 1
00025

14
1. 8
6.8
1. 4

0.0025
0.25
0.25

0.0025
0.0025
0.0025
0.058

21
40
6.3
11

0.0025
0.01
0.01

0.0025
0.125
0.0025
0.0025

1
0.0025
0.022
0.008

2.2
0.0025

3.745
8.452
71.431

30
29

95%
1.699

Normal
Distribution

61.0%
32.9%
88.7%
40.9%
64.1%
39.1%
32.9%
34.0%
34.0%
32.9%
32.9%
32.9%
33.1%
97.9%
100.0%
61.9%
80.5%
32.9%
32.9%
32.9%
32.9%
33.4%
32.9%
32.9%
37.3%
32.9%
33.0%
32.9%
42.7%
32.9%

Box-Cox Parameter

-7.00
IE-01

-2E+I7
IE-01
IE-01
IE-01
IE-01

-2E+17
-2E+03
-2E-HJ3
-2E+17
-2E-H7
-2E-H7
-6E+07
IE-01
IE-01
IE-01
IE-01

-2E+I7
-IE+13
-IE+13
-2E+17
-3E+05
-2E+I7
-2E+17
OE+OO
-2E+I7
-6E-HO
-7E+13
IE-01

-2E+17

-8.6E+16
1.1E+17
1.3E+34

-5792

-6.00
2E-01

-7E+I4
2E-01
2E-01
2E-01
IE-01

-7E+I4
-7E+02
-7E+02
-7E+14
-7E+I4
-7E-H4
-4E+06
2E-01
2E-01
2E-01
2E-01

-7E+14
-2E+1I
-2E+1I
-7E+I4
-4E+04
-7E+I4
-7E+14
OE+OO
-7E+I4
-IE+09
-6E+II
2E-OI

-7E+I4

-2.5E+14
3.3E+14
1.1E+29

-4799

-5.00
2E-01

-2E+12
2E-01
2E-01
2E-01
2E-01

-2E+12
-2E+02
-2E+02
-2E+12
-2E-H2
-2E+12
-3E+05
2E-01
2E-01
2E-01
2E-01

-2E+I2
-2E+09
-2E+09
-2E+I2
-7E+03
-2E+12
-2E+12
OE+OO
-2E+12
-4E+07
-6E+09
2E-01

-2E+12

-7.5E+11
1E+12
1E+24

-381.4

-4.00
2E-OI

-6E+09
2E-01
2E-OI
2E-01
2E-01
-6E+09
-6E+01
-6E+OI
-6E+09
-6E+09
-6E+09
-2E+O4
2E-OI
2E-01
2E-01
2E-01
-6E+09
-2E+07
-2E+07
-6E+09
-IE+03
-6E+09
-6E+09
OE+OO
-6E+O9
-IE+06
-6E+07
2E-01
-6E+O9

X
-3.00
3E-01

-2E+07
3E-01
3E-01
3E-OI
2E-OI
-2E+07
-2E+OI
•2E+OI
-2E+07
-2E+07
-2E+07
-2E+03
3E-01
3E-01
3E-01
3E-01

-2E+07
-3E+05
-3E+05
-2E+07
-2E+02
-2E+07
-2E+07
OE+OO
-2E+07
-3E+04
-7E+05
3E-01

-2E+07

-2.4E+09 -7867253
3.1E+09
9.8E+18

-284 1

1E+07
1.1E+14

-1886

-2.00
5E-01

-8E+04
5E-OI
3E-OI
5E-01
2E-01
-8E+04
-8E+00
-8E+00
-8E+04
-8E+04
-8E+04
-1E+02
5E-OI
5E-01
5E-01
5E-01

-8E+04
-5E+03
-5E+03
-8E+04
-3E+OI
-8E+04
-8E+04
OE+OO
-8E+04
-IE+03
-8E+03
4E-OI
-8E+04

-29967.6
38760.8
1 .5E+09

-964

-1.50
6E-01

-5E+03
7E-01
4E-01
6E-01
3E-OI

-5E+03
-5E+00
-5E+00
-5E+03
-5E+03
-5E+03
-5E+01
7E-OI
7E-01
6E-01
6E-OI
-5E+03
-7E+02
-7E+02
-5E+03
-IE+OI
-5E+03
-5E+03
OE+OO
-5E+03
-2E+02
-9E+02
SB-01

-5E+03

-2039.71
2558.26
6544706

-52.6

-1.00
8E-01

-4E+02
9E-01
4E-01
9E-OI
3E-01

-4E+02
-3E+00
-3E+00
-4E+02
-4E+02
-4E+02
-2E+01
IE+00
IE+00
8E-01
9E-01

-4E+02
-1E+02
-1E+02
-4E+02
-7E+00
-4B+02
-4E+02
OE+OO
-4E+02
-4E+01
-IE+02
5E-OI

-4E+02

-159.237
188.259
35441.5

-11.9

-0.75 -0.50 -0.25
IE+00 IE+00 IE+00

-IE+02 -4E+01 -1E+OI
IE+00 IE+00 2E+00
5E-01 5E-01 5E-01
IE+00 IE+00 2E+00
3E-01 3E-01 3E-OI

-IE+02 -4E+01 -1E+01
-2E+00 -2E+00 -2E+00
-2E+00 -2E+00 -2E+00
-IE+02 -4E+OI -IE+01
-IE+02 -4E+OI -IE+01
-IE+02 -4E+01 -IE+01
-IE+01 -6E+00 -4E+00
IE+00 2E+00 2E+00
IE+00 2E+00 2E+00
IE+00 IE+00 IE+00
IE+00 IE+00 2E+00

-IE+02 -4E+OI -IE+01
-4E+01 -2E+OI -9E+00
-4E+01 -2E+OI -9E+00
-IE+02 -4E+01 -IE+01
-5E+00 -4E+00 -3E+00
-IE+02 -4E+OI -1E+OI
-IE+02 -4E+OI -IE+01
OE+OO OE+OO OE+OO
-IE+02 -4E+OI -IE+01
-2E+01 -IE+01 -6E+00
-5E+01 -2E+OI -9E+00
6E-OI 7E-01 7E-01
-IE+02 -4E+OI -IE+01

-48.6697 -16.2866 -6.05701
55.1552 17.8078 6.83422
3042.09 317.119 46.7065

62 215 3176

Transformed Confidence •

-0.10
2E+00
-8E+00
2E+00
6E-01
2E+00
3E-01
-8E+00
-IE+00
-IE+00
-8E+00
-8E+00
-8E+00
-3E+00
3E+00
3E+00
2E+00
2E+00
-8E+00
-6E+00
-6E+00
-8E+00
-2E+00
-8E+00
-8E+00
OE+OO
-8E+00
-5E+00
-6E+00
8E-01

-8E+00

-3.48308
4.40143
19.3726

34.02

1.37

0.00
2E+00
•6E+OO
3E+00
6E-01
2E+00
3E-01
-6E+00
-IE+00
-IE+00
-6E+00
-6E+00
-6E+00
-3E+00
3E+00
4E+00
2E+00
2E+00
-6E+00
-5E+00
-5E+00
-6E+00
-2E+00
-«E+00
-6E+00
OE+OO
-6E+00
-4E+00
-5E+00
8E-01

-6E+00
-7.2E+OI
-2.41373
3.54121

12.54017

3333

001
2E+00
-6E+00
3E+00
6E-01
2E+00
3E-01

-6E+00
-IE+00
-IE+00
-6E+00
-6E+00
-6E+00
-3E+00
3E+00
4E+00
2E+00
2E+00
-6E+00
-5E+00
-5E+00
-6E+00
-2E+00
-6E+00
-6E+00
OE+OO
-6E+00
-4E+00
-5E+OO
8E-OI
-6E+00

-232543
3.47794

12.096

33.15

005
2E+00
-5E+00
3E+00
6E-01
2E+00
3E-01

-5E+00
-IE+00
-IE+00
-5E+00
-SE+00
-5E+00
-3E+00
3E+00
4E+00
2E+00
3E+00
-5E+00
-4E+00
-4E+00
-5E+00
-2E+00
-5E+00
-5E+00
OE+OO
-5E+00
-3E+00
-4E+00
8E-OI

-5E+00

-1 .99896
3.25872
10.6193

322

007
2E+00
-5E+00
3E+00
6E-OI
2E+00
3E-01

-5E+00
- IE+00
-IE+00
-5E+00
-5E+00
-5E+00
-3E+00
3E+00
4E+00
2E+00
3E+00
-5E+00
-4E+00
-4E+00
-5E+00
-2E+00
-5E+00
-5E+00
OE+OO
-5E+00
-3E+00
-4E+00
8E-01

-5E+00

-1.85011
3.16777
10.0348

31. 7

0.10
2E+00
-5E+00
3E+00
6E-01
2E+00
3E-01

-5E+00
-IE+00
-IE+00
-5E+00
-5E+00
-5E+00
.2E+00
4E+00
4E+00
2E+00
3E+00
-5E+00
-4E+00
-4E+00
-5E+00
-2E+00
-5E+00
-5E+00
OE+OO
-5E+00
-3E+00
-4E+00
8E-01

-5E+00

-1.64243
3.05235
9.31685

30.6

0.50 1.00
3E+00 5E+00
-2E+00 -IE+00
5E+00 IE+01
7E-01 8E-01
3E+00 6E+00
4E-OI 4E-OI

-2E+00 . IE+00
-IE+00 -8E-OI
-IE+00 -8E-OI
-2E+00 -IE+00
-2E+00 -IE+00
-2E+00 -IE+00
•2E+00 -9E-OI
7E+00 2E+01
IE+01 4E+OI
3E+00 5E+00
5E+00 IE+01
-2E+00 -IE+00
-2E+00 -IE+00
-2E+00 -IE+00
-2E+00 -IE+00
-IE+00 -9E-OI
-2E+OO -IE+00
-2E+00 -IE+00
OE+OO OE+OO
-2E+00 -IE+00
-2E+00 -IE+00
-2E+00 -IE+00
IE+00 1E+OO

-2E+00 -IE+00

0.20954 2.74535
3.23227 8.45168
104476 71.4309

10 -619

Traufomed UCL - -2.12
Bick-tranifonnrdUCL- 0.15 mg/kg



Table B-6. Sample Data for 1,1-Dlchloroethene

SOI
S02
S03
S04
SOS
S06
S07
SOS
S09
S10
Sll
S12
SI3
SI4
SIS
S16
S17
S18
SI9
S20
S21
S22
S23
S24
S25
S26
S27
S28
S29
S30

Arithmetic Mean
Arithmetic Standard Deviation

Variance
Count

Degrees of Freedom

Confidence
Student's 1 value

Cone.
mg/kg

0.25
0.0025

0.25
0.25
0.79
0.25

0.0025
0.25
0.25

0.0025
0.0025
0.0025
0.003
0.145

5.7
0.91
1.4

0.0025
0.0025
0.0025
0.0025
0.125

0.0025
0.0025
0.019
0.0025
0.0025
0.0025
0.052

0.0025

0.356
1.059
1.121

30
29

95%
1.699

Normal
Distribution

46.0%
36.9%
46.0%
46.0%
65.9%
46.0%
36.9%
46.0%
46.0%
36.9%
36.9%
36.9%
36.9%
42.1%
100.0%
70.0%
83.8%
36.9%
36.9%
36.9%
36.9%
41.4%
36.9%
36.9%
37.5%
36.9%
36.9%
36.9%
38.7%
36.9%

Box-Cox Parameter

-7.00
-2E+03
-2E+17
-2E+03
-2E+03
-6E-OI
-2E+03
-2E+17
-2E+03
-2E+03
-2E+17
-2E+17
-2E-H7
-7E+16
-1E+05
IE-01

-IE-01
IE-01

-2E+17
-2E+17
-2E+17
-2E+17
-3E+05
-2E+17
-2E+17
-2E+11
-2E+I7
-2E+17
-2E+I7
-1E+08
-2E+17

-1.2E+17
1.2E+17
1.4E+34

-264.6

-6.00
-7E+02
-7E+14
-7E+02
-7E+02
-5E-01
-7E+02
-7E+14
-7E+02
-7E+02
-7E+I4
-7E+14
-7E+I4
-2E+I4
-2E+04
2E-01
-IE-01
IE-01

-7E+I4
-7E+14
-7E+I4
-7E+14
-4E+04
-7E+14
-7E+14
-4E+09
-7E+14
-7E-H4
-7E+14
-8E+06
-7E+14

-3.5E+14
3.4E+14
1.2E+29

-204.6

-5.00
-2E+02
-2E+I2
-2E+02
-2E+02
-4E-01
-2E+02
-2E+12
-2E+02
-2E+02
-2E+12
-2E+I2
-2E+12
-8E+11
-3E+03
2E-01
-IE-01
2E-01

-2E+12
-2E+12
-2E+12
-2E+12
-7E+03
-2E+I2
-2E+12
-8E+07
-2E+12
-2E+12
-2E+12
-5E+05
-2E+I2

-1.1E+12
1E+12
1E+24

-145.5

-4.00
-6E+01
-6E+09
-6E+01
-6E+OI
-4E-01
-6E+01
-6E+09
-6E+01
-6E+01
-6E+09
-6E+09
-6E+09
-3E+09
-6E+02
2E-01
-IE-01
2E-OI

-6E+09
-6E+09
-6E+09
-6E+09
-1E+03
-6E+09
-6E+09
-2E+06
-6E+09
-6E+09
-6E+09
-3E+04
-6E+09

-3.3E+09
3.2E+09

1E+19

-87.6

X
-3.00

-2E+01
-2E+07
-2E+01
-2E+01
-3E-01
-2E+01
-2E+07
-2E+01
-2E-HM
-2E+07
-2E+07
-2E+07
-1E+07
-1E+02
3E-01
-IE-01
2E-01

-2E+07
-2E+07
-2E+07
-2E+07
-2E+02
-2E+07
-2E+07
-5E+04
-2E+07
-2E+07
-2E+07
-2E+03
-2E+07

-1.1E+07
1.1E+07
1.1E+14

-31.6

-2.00
-8E+00
-8E+04
-8E+00
-8E+00
-3E-01
-8E+00
-8E+04
-8E+00
-8E+00
-8E+04
-8E+04
-8E+04
-6E+04
-2E+01
5E-01
-IE-01
2E-01

-8E+04
-8E+04
-8E+04
-8E+04
-3E+01
-8E+04
-8E+04
-1E+03
-8E+04
-8E+04
-8E+04
-2E+02
-8E+04

-41907.2
40000.3
1 .6E+09

20.9

-1.50
-5E-KX)
-5E+03
-5E+00
-5E+00
-3E-01
-5E+00
-5E+03
-5E+00
-5E+00
-5E+03
-5E+03
-5E+03
-4E+03
-1E+01
6E-01
-IE-01
3E-01

-5E+03
-5E+03
-5E+03
-5E+03
-1E+01
-5E+03
-5E+03
-3E+02
-5E+03
-5E+03
-5E+03
-6E+01
-5E+03

-2813.64
2662.55
7089166

44.8

-1. 00 -0.75
-3E-KX) -2E+00
-4E+02 -1E+02
-3E+00 -2E+00
-3E+00 -2E+00
-3E-01 -3E-01
-3E+00 -2E+00
-4E+02 -1E+02
-3E+00 -2E+00
-3E+00 -2E+00
-4E+02 -1E+02
-4E+02 -1E+02
-4E+02 -1E+02
-3E+02 -1E+02
-6E+00 -4E+00
8E-01 1E+00
-IE-01 -IE-01
3E-01 3E-01

-4E+02 -IE+02
-4E+02 -IE+02
-4E+02 -IE+02
-4E+02 -IE+02
-7E+00 -5E+00
-4E+02 -IE+02
-4E+02 -IE+02
-5E+01 -2E+01
-4E+02 -IE+02
-4E+02 -IE+02
-4E+02 -IE+02
-2E+01 -1E+01
-4E+02 -IE+02

-213.912 -64.3411
197.297 57.4609

38926 3301.76

65.6 74.0

-0.50
-2E+00
-4E+01
-2E+00
-2E+00
-3E-01
-2E+00
-4E+01
-2E+00
-2E+00
-4E+01
-4E+01
^»E+01
-3E+01
-3E+00
1E+00
-IE-01
3E-01

-4E+01
-4E+01
-4E+01
-4E+01
-4E+00
-4E+01
^»E+01
-1E+01
-4E+01
-4E+01
-4E+01
-7E+00
-4E+01

-21.386
17.9869
323.527

80.3

Transformed Confidence -

-0.25
-2E+00
-1E+01
-2E+00
-2E+00
-2E-01
-2E+00
-1E+01
-2E+00
-2E+00
-1E+01
-1E+01
-1E+01
-IE+01
-2E+00
1E+00
-IE-01
3E-01

-IE+01
-IE+01
-IE+01
-IE+01
-3E+00
-IE+01
-IE+01
-7E+00
-IE+01
-IE+01
-IE+01
-4E+00
-IE+01

-8.21082
6.26844
39.2933

83.5

1.94

-0.10
-1E+00
-8E+00
-1E+00
-1E+00
-2E-01
-1E+00
-8E+00
-1E+00
-1E+00
-8E+00
-8E+00
-8E+00
-8E+00
-2E+00
2E+00
-9E-02
3E-OI

-8E+00
-8E+00
-8E+00
-8E+00
-2E+00
-8E+00
-8E+00
-5E+00
-8E+00
-8E+00
-8E+00
-3E+00
-8E+00

-5.03445
3.58649
12.8629

83.3

0.00
-lE+00
-6E+00
-1E+00
-1E+00
-2E-01
-1E+00
-6E+00
-IE+00
-1E+00
-6E+00
-6E+00
-6E+00
-6E+00
-2E+00
2E+00
-9E-02
3E-01

-6E+00
-6E+00
-6E+00
-6E+00
-2E+00
-6E+00
-6E+00
-4E+00
-6E+00
-6E+00
-6E+00
-3E+00
-6E+00

-1. IE+02
-3.77274
2.576036
6.635962

81.97

0.10
-IE+00
-5E+00
-IE+00
-IE+00
-2E-01
-IE+00
-5E+00
-IE+00
-IE+00
-5E+00
-5E+00
-5E+00
-4E+00
-2E+00
2E+00
-9E-02
3E-01

-5E+00
-5E+00
-5E+00
-5E+00
-2E+00
-5E+00
-5E+00
-3E+00
-5E+00
-5E+00
-5E+00
-3E+00
-5E+00

-2.91099
1.92654
3.71157

79.5

0.50 1.00
-IE+00 -8E-01
-2E+00 -IE+00
-IE+00 -8E-01
-IE+00 -8E-OI
-2E-01 -2E-01
-IE+00 -8E-01
-2E+00 -IE+00
-IE+00 -8E-OI
-IE+00 -8E-01
-2E+00 -IE+00
-2E+00 -IE+00
-2E+00 -IE+00
-2E+00 -IE+00
-IE+00 -9E-01
3E+00 5E+00
-9E-02 -9E-02
4E-01 4E-01

-2E+00 -IE+00
-2E+00 -IE+00
-2E+00 -IE+00
-2E+00 -IE+00
-IE+00 -9E-01
-2E+00 -IE+00
-2E+00 -IE+00
-2E+00 -IE+00
-2E+00 -IE+00
-2E+00 -IE+00
-2E+00 -IE+00
-2E+00 -9E-01
-2E+00 -IE+00

-1.3121 -0.64395
0.99186 1.05885
0.98379 1.12117

54.9 -1.7

Trtntformed UCL = -6.27
Bick-trinifornKd UCL - 0.02 mg/kg



Table B-7. Sample Data for 1,2-Dlchloroethane

SOI
S02
S03
S04
SOS
S06
S07
S08
S09
S10
Sll
S12
S13
S14
SIS
SI6
SI7
SIS
S19
S20
S2I
S22
S23
S24
S25
S26
S27
S28
S29
S30

Arithmetic Mean
Arithmetic Standard Deviation

Variance
Count

Degrees of Freedom

Confidence
Student's 1 value

Cone.
mg/kg
0.25

0.0025
0.25
0.25
0.25
0.25

0.0025
0.25
0.25

0.0025
0.0025
0.0025
0.003
0.145
0.145
0.15
0.15

0.0025
0.0025
0.0025
0.0025
0.125
0.0025
0.0025
0.016
0.0025
0.0025
0.0025

0.32
0.0025

0.095
0.114
0.013

30
29

95%
1.699

Normal
Distribution

91.4%
20.8%
91.4%
91.4%
91.4%
91.4%
20.8%
91.4%
91.4%
20.8%
20.8%
20.8%
21.0%
67.1%
67.1%
68.7%
68.7%
20.8%
20.8%
20.8%
20.8%
60.5%
20.8%
20.8%
24.4%
20.8%
20.8%
20.8%
97.6%
20.8%

Box-Cox Parameter

-7.00
-2E+03
-2E+17
-2E+03
-2E+03
-2E+03
-2E+03
-2E+17
-2E+03
-2E+03
-2E+17
-2E+17
-2E-H7
-7E+16
-1E+05
-1E+05
-8E+04
-8E+04
-2E+17
-2E+I7
-2E+17
-2E+I7
-3E+05
-2E+17
-2E+17
-5E+11
-2E+17
-2E+17
-2E+17
-4E+02
-2E+17

-1.2E+17
1.2E+17
1.4E+34

-208.8

-6.00
-7E+02
-7E+14
-7E+02
-7E+02
-7E+02
-7E+02
-7E+14
-7E+02
-7E+02
-7E+I4
-7E+14
-7E+14
-2E+14
-2E+04
-2E+04
-1E+04
-1E+04
-7E+I4
-7E+14
-7E+14
-7E+14
-4E+04
-7E+14
-7E+I4
-1E+10
-7E+14
-7E-M4
-7E+14
-2E+02
-7E+14

-3.5E+14
3.4E+14
1.2E+29

-155.8

-5.00
-2E+02
-2E+12
-2E+02
-2E+02
-2E+02
-2E+02
-2E+12
-2E+02
-2E+02
-2E+12
-2E+12
-2E+12
-8E+11
-3E+03
-3E+03
-3E+03
-3E+03
-2E+12
-2E+I2
-2E+I2
-2E+I2
-7E+03
-2E+12
-2E+12
-2E+08
-2E+12
-2E+12
-2E+12
-6E+01
-2E-H2

-1.1E+12
1E+12
1E+24

-103.7

-4.00
-6E+01
-6E+09
-6E+01
-6E+01
-6E+01
-6E+01
-6E+09
-6E+01
-6E+OI
-6E+09
-6E+09
-6E+09
-3E+09
-6E+02
-6E+02
-5E+02
-5E+02
-6E+09
-6E+09
-6E+09
-6E+09
-1E+03
-6E+09
-6E+09
-4E+06
-6E+09
-6E+09
-6E+09
-2E+01
-6E+09

-3.3E+09
3.2E+09

1E+19

-52.8

X
-3.00

-2E+01
-2E+07
-2E+01
-2E+01
-2E+01
-2E+01
-2E+07
-2E+01
-2E+01
-2E+07
-2E+07
-2E+07
-1E+07
-1E+02
-1E+02
-1E+02
-1E+02
-2E+07
-2E+07
-2E+07
-2E+07
-2E+02
-2E+07
-2E+07
-8E+04
-2E+07
-2E+07
-2E-K)7
-1E+OI
-2E+07

-1.1E+07
1.1E+07
1.1E+14

-3.7

-2.00
-8E+00
-8E+04
-8E+00
-8E+00
-8E+00
-8E+00
-8E+04
-8E+00
-8E+00
-8E+04
-8E+04
-8E+04
-6E+04
-2E+01
-2E+01
-2E+01
-2E+01
-8E+04
-8E+04
-8E+04
-8E+04
-3E+01
-8E+04
-8E+04
-2E+03
-8E+04
-8E+04
-8E+04
-4E+00
-8E+04

-41922.6
39984.4
1.6E+09

41.9

-1.50
-5E+00
-5E+03
-5E+00
-5E+00
-5E+00
-5E+00
-5E+03
-5E+00
-5E+00
-5E+03
-5E+03
-5E+03
-4E+03
-1E+01
-IE+01
-1E+01
-IE+01
-5E+03
-5E+03
-5E+03
-5E+03
-IE+01
-5E+03
-5E+03
-3E+02
-5E+03
-5E+03
-5E+03
-3E+00
-5E+03

-2815.66
2660.61
7078833

62.3

-1.00
-3E+00
-4E+02
-3E+00
-3E+00
-3E+00
-3E+00
-4E+02
-3E+00
-3E+00
-4E+02
-4E+02
-4E+02
-3E+02
-6E+00
-6E+00
-6E+00
-6E+00
-4E+02
-4E+02
-4E+02
-4E+02
-7E+00
-4E+02
-4E+02
-6E+01
-4E+02
-4E+02
-4E+02
-2E+00
-4E+02

-214.403
196.823
38739.2

79.6

-0.75 -0.50 -0.25
-2E+00 -2E-HX) -2E+00
-lE+02 -4E+01 -IE+01
-2E+00 -2E+00 -2E+00
-2E+00 -2E+00 -2E+00
-2E+00 -2E+00 -2E+00
-2E+00 -2E+00 -2E+00
-1E+02 . -4E+01 -IE+01
-2E+00 -2E+00 -2E+00
-2E+00 -2E+00 -2E+00
-1E+02 -4E+01 -IE+01
-1E+02 -4E+01 -IE+01
-1E+02 -4E+01 -IE+01
-1E+02 -3E+01 -IE+01
-4E+00 -3E+00 -2E+00
-4E+00 -3E+00 -2E+00
-4E+00 -3E+00 -2E+00
-4E+00 -3E+00 -2E+00
-1E+02 -4E+01 -IE+01
-1E+02 -4E+01 -IE+01
-1E+02 -4E+01 -IE+01
-IE+02 -4E+01 -IE+01
-5E+OO -4E+00 -3E+00
-IE+02 -4E+01 -IE+01
-IE+02 -4E+01 -IE+01
-3E+01 -IE+01 -7E+00
-IE+02 -4E+01 -IE+01
-IE+02 -4E+01 -IE+01
-IE+02 -4E+01 -IE+01
-2E+00 -2E+00 -1E+00
-IE+02 -4E+01 -IE+01

-64.6932 -21.6784 -8.47097
57.0907 17.6444 5.92207
3259.35 311.324 35.071

86.4 9I.3 93.90

Transformed Confidence =

-0.10
-1E+00
-8E+00
-1E+00
-1E+00
-1E+00
-1E+00
-8E+00
-1E+00
-1E+00
-8E+00
-8E+00
-8E+00
-8E+00
-2E+00
-2E+00
-2E+00
-2E+00
-8E+00
-8E+00
-8E+00
-8E+00
-2E+00
-8E+00
-8E+00
-5E+00
-8E+00
-8E+00
-8E+00
-1E+00
-8E+00

-5.2816
3.22426
10.3958

94.07

1.00

0.00
-IE+00
-6E+00
-IE+00
-IE+00
-IE+00
-IE+00
-6E+00
-IE+00
-IE+00
-6E+00
-6E+00
-6E+00
-6E+00
-2E+00
-2E+00
-2E+00
-2E+00
-6E+00
-6E+00
-6E+00
-6E+00
-2E+00
-6E+00
-6E+00
-4E+00
-6E+00
-6E+00
-6E+00
-IE+00
-6E+00

-I.2E+02
-4.01318
2.196173
4.823178

93.57

0.10
-IE+00
-5E+00
-IE+00
-IE+00
-IE+00
-IE+00
-5E+00
-IE+00
-IE+00
-5E+00
-5E+00
-5E+00
-4E+00
-2E+00
-2E+00
-2E+00
-2E+00
-5E+00
-5E+00
-5E+00
-5E+00
-2E+00
-5E+00
-5E+00
-3E+00
-5E+00
-5E+00
-5E+00
-IE+00
-5E+00

-3.14616
1.52237
2.31762

92.6

0.50
-IE+00
-2E+00
-IE+00
-IE+00
-IE+00
-IE+00
-2E+00
-IE+00
-IE+00
-2E+00
-2E+00
-2E+00
-2E+00
-IE+00
-IE+00
-IE+00
-IE+00
-2E+00
-2E+00
-2E+00
-2E+00
-IE+00
-2E+00
-2E+00
-2E+00
-2E+00
-2E+00
-2E+00
-9E-01
-2E+00

-1.54089
0.41699
0.17388

83.6

1.00
-8E-01
-IE+00
-8E-01
-8E-01
-8E-01
-8E-01
-IE+00
-8E-01
-8E-01
-IE+00
-IE+00
-IE+00
-IE+00
-9E-01
-9E-01
-9E-01
-9E-01
-IE+00
-IE+00
-1E+OO
-IE+00
-9E-01
-IE+00
-IE+00
-IE+00
-IE+00
-IE+00
-IE+00
-7E-01
-IE+00

-0.90528
0.11353
0.01289

63.1

Transformed UCL - -4.28
Back-transformed UCL - 0.028 mg/kg



Table B-8. Sample Data lor Vinyl Chloride

SOI
502
503
504
505
506
507
SOS
S09
S10
S l l
512
513
S14
S15
SI6
SI7
518
SI9
S20
521
522
523
524
525
526
S27
S28
529
530

Arithmetic Mean
Arithmetic Standard Deviation

Variance
Count

Degrees of Freedom

Confidence
Student's t value

Cone.
mg/kg
0.25

0.0025
0.25
0.25
0.25
0.25

0.0025
0.25
0.5

0.0025
0.0025
0.0025
0.003
0.29
0.29
0.295
0.305

0.0025
0.0025
0.0025
0.0025
0.25

0.0025
0.0025

0.07
0.0025
0.043
0.0025
0.025

0.0025

0.120
0.145
0.021

30
29

95%
1.699

Normal
Distribution

81 5%
20.8%
81.5%
81 5%
81 5%
81.5%
208%
81 5%
996%
208%
20.8%
208%
209%
879%
87.9%
886%
899%
208%
208%
20.8%
208%
815%
20.8%
20.8%
36.5%
208%
297%
20.8%
256%
208%

Box-Cox Parameter

-7.00
-2E+03
-2E+17
-2E+03
-2E+03
-2E+03
-2E+03
-2E+17
-2E+03
-2E+OI
-2E+17
-2E+17
-2E+I7
-7E+I6
-8E+02
-8E+02
-7E+02
-6E+02
-2E+I7
-2E+17
-2E+I7
-2E+I7
-2E+03
-2E+I7
-2E+I7
-2E+07
-2E+17
-5E+08
-2E+I7
-2E+10
-2E+17

-1.1E+17
1.2E+17
1 .4E+34

-2546

-6.00
-7E+02
-7E+14
-7E+02
-7E+02
-7E+02
-7E+02
-7E+I4
-7E+02
-IE+01
-7E+14
-7E+14
-7E+I4
-2E+I4
-3E+02
-3E+02
-3E+02
-2E+02
-7E+I4
-7E+I4
-7E+I4
-7E+I4
-7E+02
-7E+I4
-7E+I4
-1E+06
-7E+14
-3E+07
-7E+I4
-7E+08
-7E+14

-3.3E+14
3.4E+14
1.2E+29

-I959

-5.00
-2E+02
-2E+12
-2E+02
-2E+02
-2E+02
-2E+02
-2E+12
-2E+02
-6E+00
-2E+12
-2E+12
-2E+I2
-8E+11
-IE+02
-IE+02
-9E+OI
-8E+OI
-2E+I2
-2E+I2
-2E+I2
-2E+I2
-2E+02
-2E+I2
-2E+I2
-IE+05
-2E+12
-1E+06
-2E+12
-2E+07
-2E+12

-9.8E+1 1
1E+12
1E+24

-138.1

-4.00
-6E+01
-6E+09
-6E+01
-6E+01
-6E+01
-6E+01
-6E+09
-6E+01
-4E+00
-6E+09
-6E+09
-6E+09
-3E+09
-4E+01
-4E+01
-3E+OI
-3E+OI
-6E+09
-6E+09
-6E+09
-6E+09
-«E+OI
-6E+09
-«E+09
-1E+04
-6E+09
-7E+04
-6E+09
-6E+05
-6E+09

-3.1E+09
3.2E+09

1E+19

-81 4

X
-3.00

-2E+01
-2E+07
-2E+01
-2E+01
-2E+01
-2E+01
-2E+07
-2E+01
-2E+00
-2E+07
-2E+07
-2E+07
-IE+07
-IE+01
-IE+01
-IE+01
-IE+01
-2E+07
-2E+07
-2E+07
-2E+07
-2E+OI
-2E+07
-2E+07
-1E+03
-2B+07
-4E+03
-2E+07
-2E+04
-2E+07

-1E+07
1.1E+07
1.1E+14

-26.7

-2.00
-8E+00
-8E+04
-8E+00
-8E+00
-8E+00
-8E+00
-8E+04
-8E+00
-2E+00
-8E+04
-8E+04
-8E+04
-6E+04
-5E+00
-5E+00
-5E+00
-5E+00
-8E+04
-8E+04
-8E+04
-8E+04
-8E+00
-8E+04
-8E+04
-IE+02
-8E+04
-3E+02
-8E+O4
-8E+02
-8E+04

-39226.5
40053.6
1 .6E+09

24.6

-1 50
-5E+00
-5E+03
-5E+00
-5E+00
-5E+00
-5E+00
-5E+03
-5E+00
-IE+00
-5E+03
-5E+03
-5E+03
-4E+03
-4E+00
-4E+00
-3E+00
-3E+00
-5E+03
-5E+03
-5E+03
-5E+03
-5E+OO
-5E+03
-5E+03
-4E+01
-5E+03
-7E+OI
-5E+03
-2E+02
-5E+03

-2634.64
2667.65
7116334

478

-1.00
-3E+00
-4E+02
-3E+00
-3E+00
-3E+00
-3E+00
-4E+02
-3E+00
-IE+00
-4E+02
-4E+02
-4E+02
-3E+02
-2E+00
-2E+00
-2E+00
-2E+00
-4E+02
-4E+02
-4E+02
-4E+02
-3E+00
-4E+02
-4E+02
-IE+01
-4E+02
-2E+01
-4E+02
-4E+01
-4E+02

-200.815
197.549
39025.6

680

-075
-2E+00
-IE+02
-2E+00
-2E+00
-2E+00
-2E+00
-IE+02
-2E+00
-9E-OI
-IE+02
-IE+02
-IE+02
-IE+02
-2E+00
-2E+00
-2E+00
-2E+00
-IE+02
-IE+02
-IE+02
-IE+02
-2E+00
-IE+02
-IE+02
-8E+00
-IE+02
-IE+01
-IE+02
-2E+OI
-IE+02

-60.6902
57.3606
3290.24

762

-050
-2E+00
-4E+OI
-2E+00
-2E+00
-2E+00
-2E+00
-4E+OI
-2E+00
-8E-01
-4E+OI
-4E+01
-4E+01
-3E+OI
-2E+00
-2E+00
-2E+00
-2E+00
-4E+01
-4E+01
-4E+OI
-4E+01
-2E+00
-4E+OI
-4E+OI
-«E+00
-4E+OI
-8E+00
-4E+OI
-IE+01
-4E+OI

-20.3976
17.7804
316.144

825

-025
-2E+00
-IE+01
-2E+00
-2E+00
-2E+00
-2E+00
-IE+01
-2E+00
-8E-OI
-IE+01
-IE+01
-IE+01
-IE+01
-IE+00
-IE+00
-IE+00
-IE+00
-IE+01
-IE+01
-IE+01
-IE+01
-2E+00
-IE+01
-IE+01
-4E+00
-IE+01
-5E+00
-IE+01
-6E+00
-IE+01

-8.00725
6.01779
36.2138

8627

Transformed Confidence -

-0.10
-IE+00
-8E+00
-IE+00
-IE+00
-IE+00
-IE+00
-8E+00
-IE+00
-7E-OI
-8E+00
-8E+00
-8E+00
-8E+00
-IE+00
-IE+00
-IE+00
-IE+00
-8E+00
-8E+00
-8E+00
-8E+00
-IE+00
-8E+00
-8E+00
-3E+00
-8E+00
-4E+00
-8E+00
-4E+00
-8E+00

-5.00942
3.30866
10.9472

8702

1.03

0.00
-IE+00
-6E+00
-IE+00
-IE+00
-IE+00
-IE+00
-6E+00
-IE+00
-7E-01
-6E+00
-6E+00
-6E+00
-6E+00
-IE+00
-IE+00
-IE+00
-IE+00
-6E+00
-6E+00
-6E+00
-6E+00
-IE+00
-6E+00
-6E+00
-3E+00
-6E+00
-3E+00
-6E+00
-4E+00
-6E+00

-1 IE+02
-3.81552
2.274646
5.174016

8682

0.01
-IE+00
-6E+00
-IE+00
•IE+00
-IE+00
-IE+00
-6E+00
-IE+00
-7E-01
-6E+00
-6E+00
-6E+00
-6E+00
-IE+00
-IE+00
-IE+00
-IE+00
-6E+00
-6E+00
-6E+00
-6E+00
-IE+00
-6E+00
-«E+00
-3E+00
-6E+00
-3E+00
-6E+00
-4E+00
-6E+00

-3.71954
2.19339
4.81095

86.77

005
- IE+00
-5E+00
-IE+00
-IE+00
-IE+00
-IE+00
-5E+00
-IE+00
-7E-01
-5E+00
-5E+00
-5E+00
-5E+00
-IE+00
-IE+00
-IE+00
-IE+00
-5E+00
-5E+00
-5E+00
-5E+00
-IE+00
-5E+00
-5E+00
-2E+00
-5E+00
-3E+00
-5E+00
-3E+00
-5E+00

-3.36962
1.90018
3.61069

865

0.07
- IE+00
-5E+00
-IE+00
-IE+00
-IE+00
-IE+00
-5E+00
-IE+00
-7E-01
-5E+00
-5E+00
-5E+00
-5E+00
-IE+00
-IE+00
-IE+00
-IE+00
-5E+00
-5E+00
-5E+00
-5E+00
-IE+00
-5E+00
-5E+00
-2E+00
-5E+00
-3E+00
-5E+00
-3E+00
-5E+00

-3.21308
1 .77076
3.1356

863

0 10
-IE+00
-5E+00
-IE+00
-IE+00
-IE+00
-IE+00
-5E+00
-IE+00
-7E-01
-5E+00
-5E+00
-5E+00
-4E+00
-IE+00
-IE+00
-IE+00
-IE+00
-5E+00
-5E+00
-5E+00
-5E+00
-IE+00
-5E+00
-5E+00
-2E+00
-5E+00
-3E+00
-5E+00
-3E+00
-5E+00

-2.9985
1 .59538
2.54524

860

0.50
-IE+00
-2E+00
-IE+00
-IE+00
-IE+00
-IE+00
-2E+00
- IE+00
-6E-01
-2E+00
-2E+00
-2E+00
-2E+00
-9E-01
-9E-OI
-9E-OI
-9E-OI
-2E+00
-2E+00
-2E+00
-2E+00
-IE+00
-2E+00
-2E+00
-IE+00
-2E+00
-2E+00
-2E+00
-2E+00
-2E+00

-1.48238
0.46926
0.2202

773

1 00
-8E-01
•IE+00
-8E-01
-8E-OI
-8E-OI
-8E-OI
-IE+00
-8E-OI
-5E-01
-IE+00
-IE+00
-IE+00
-IE+00
-7E-OI
-7E-01
-7E-01
-7E-01
-IE+00
-IE+00
-IE+00
-IE+00
-8E-OI
-IE+00
-IE+00
-9E-OI
-IE+00
-IE+00
-IE+00
-IE+00
-IE+00

-0.8798
0.14501
0.02103

560

Tnufoned UCL - -3.98
BMk-tnnifonned UCL - 0.03 mg/kg



Table B-9. Sample Data for 1,1,2-Trlchloroethane

SOI
S02
S03
SIM
SOS
S06
S07
SOS
S09
SIO
Sl l
SI2
S13
S14
SIS
SI6
SI7
sis
SI9
S20
521
S22
S23
S24
S25
S26
S27
S28
S29
S30

Arithmetic Mean
Arithmetic Standard Deviation

Variance
Count

Degrees of Freedom

Confidence
Student's t value

Cone.
mg/kg

0.25
0.0025

0.25
0.25
0.25
0.25

0.0025
0.25
0.25

0.0025
0.0025
0.0025
0.003
0.145
0.145
0.15
0.15

0.0025
0.0025
0.0025
0.0025
0.125
0.0025
0.0025
0.0025
0.0025
0.0025
0.0025
0.098
0.0025

0.087
0.106
0.011

30
29

95%
1.699

Normal
Distribution

93.9%
21.2%
93.9%
93.9%
93.9%
93.9%
21.2%
93.9%
93.9%
21.2%
21.2%
21.2%
21.4%
70.9%
70.9%
72.5%
72.5%
21.2%
21.2%
21.2%
21.2%
64.1%
21.2%
21.2%
21.2%
21.2%
21.2%
21.2%
54.2%
21.2%

Box-Cox Parameter

-7.00
-2E+03
-2E+I7
-2E+03
-2E+03
-2E+03
-2E+03
-2E+I7
-2E+03
-2E+03
-2E+I7
-2E+I7
-2E+I7
-7E-M6
-IE+05
-IE+05
-8E+04
-8E+04
-2E+I7
-2E+I7
-2E+I7
•2E+I7
-3E+05
-2E+I7
-2E+I7
-2E+I7
-2E+I7
-2E+I7
-2E-H7
-2E+06
-2E+I7

-1.3E+17
1.2E+17
1.4E+34

-185.2

-6.00
-7E+02
-7E+14
-7E+02
-7E+02
-7E-1-02
-7E+02
-7E+I4
-7E+02
-7E+02
-7E+I4
-7E+14
-7E-H4
-2E+I4
-2E+04
-2E+04
-IE+04
-IE+04
-7E+14
-7E+14
-7E+14
-7E+I4
-4E+04
-7E+I4
-7E+14
-7E+14
-7E+14
-7E+14
-7E-H4
-2E+05
-7E-H4

-3.7E+14
3.4E+14
1.2E+29

-135.1

-5.00
-2E+02
-2E+I2
-2E+02
-2E+02
-2E+02
-2E+02
-2E+I2
-2E+02
-2E+02
•2E+I2
-2E+I2
-2E+I2
-8E+II
-3E+03
-3E+03
-3E+03
-3E+03
-2E+12
-2E+12
-2E+I2
-2E+I2
-7E+03
-2E+I2
-2E+I2
-2E+12
-2E+I2
-2E+12
-2E+I2
-2E-KI4
-2E+I2

-1.1E+12
1E+12
1E+24

-86.0

-4.00
-6E+01
-6E+09
-6E+01
-6E+OI
-6E+OI
-6E+01
-6E+09
-6E+0!
-6E+01
-6E+09
-6E+09
-6E+09
-3E-MW
-6E+02
-6E+02
-5E+02
-5E+02
-6E+09
-6E+09
-4E+09
-6E+O9
-IE+03
-6E+09
-6E+09
-6E+09
-6E+09
-6E+09
-6E+09
-3E+03
-6E+09

-3.5E-H)9
3.2E*09

1E+19

-38.0

X
-3.00

-2E+OI
-2E+07
-2E+01
-2E+OI
-2E+OI
-2E+01
-2E+07
-2E+OI
-2E+OI
-2E+07
-2E+07
-2E+07
-1E+07
-IE+02
-1E+02
-1E+02
-1E+02
-2E+07
-2E+07
-2E+07
-2E+07
-2E+02
-2E+07
-2E+07
-2E+07
-2E+07
-2E+07
-2E+07
-4E+02
-2E+07

-1.2E+07
1 1E+07
1.1E+14

8.1

-2.00
-8E+00
-8E+04
-8E+00
-8E+00
-8E+00
-8E+00
-8E+04
-8E+00
-8E+00
-8E+04
-8E+04
-8E+04
-6E+04
-2E+OI
-2E+01
-2E+OI
-2E+OI
•8E+04
-8E+04
-8E+04
-8E+04
-3E+OI
-8E+04
-8E+04
-8E+04
-8E+04
-8E-KM
-8E-KM
-5E-K)!
-8E+04

-44525.8
39831

1 .6E+09

50.8

-1.50
-5E+00
-5E+03
-5E+00
-5E+00
-5E+00
-5E+00
-5E*03
-5E+00
-5E+00
-5E+03
-5E*03
-5E+03
-4E+03
-1E+OI
-IE+OI
-IE+01
-IE+01
-5E+03
-5E+03
-5E+03
-5E+03
-1E+OI
-5E+03
-5E+03
-5E+03
-5E+03
-5E+03
-5E+03
-2E+OI
-5E+03

-2983.06
2655.47
7051545

69.7

-1.00 -0.75 -0.50
-3E+00 -2E+00 -2E+00
-4E+02 -1E+02 -4E+01
-3E+00 -2E+00 -2E+00
-3E+00 -2E+00 -2E+00
-3E+00 -2E+00 -2E+00
-3E+00 -2E*00 -2E+00
-4E+02 -IE+02 -4E+OI
-3E+00 -2E+00 -2E+00
-3E+00 -2E+00 -2E+00
-4E+02 -IE+02 -4E+01
-4E+02 -IE+02 -4E+01
-4E+02 -IE+02 -4E+OI
-3E+02 -IE+02 -3E+OI
-6E+00 -4E+00 -3E+00
-6E+00 -4E+00 -3E+00
-6E+00 -4E+00 -3E+00
-6E+00 -4E+00 -3E+00
-4E+02 -IE+02 -4E+OI
-4E+02 -IE+02 -4E+OI
-4E+02 -IE+02 -4E+OI
-4E+02 -IE+02 -4E+OI
-7E+00 -5E+00 -4E+00
-4E+02 -IE+02 -4E+01
-4E+02 -IE+02 -4E+01
-4E+02 -IE+02 -4E+OI
-4E+02 -IE+02 -4E+OI
-4E+02 -IE+02 -4E+OI
-4E+02 -IE+02 -4E+01
-9E+00 -6E+00 -4E+00
-4E+02 -IE+02 -4E+01

-225.889 -67.8298 -22.5798
197.154 57.293 17.7159
38869.6 3282.49 313.852

85.4 91.4 95.6

Transformed Confidence -

Trinifonntd UCL -
Buck-transformed UCL -

•0.25
-2E+00
-IE+01
-2E+00
-2E+00
-2E+00
-2E+00
-IE+01
-2E+00
-2E+00
-IE+01
-IE+01
-IE+01
-IE+01
-2E+00
-2E+00
-2E+00
-2E+00
-IE+01
-IE+01
-IE+01
•IE+01
-3E+00
-IE+01
-IE+01
-IE+01
-IE+01
-IE+01
-IE+01
-3E+00
-IE+01

-8.75339
5.9297

35.1613

97.53

1.84

-6.91
0.02

-O.IO
-1E+00
-8E+00
-1E+00
-1E+00
-IE+00
-1E+00
-8E+00
-IE+00
-IE+00
-8E+00
-8E+00
-8E+00
-8E+00
-2E+00
-2E+00
-2E+00
-2E+00
-8E+00
-8E+00
-8E+00
-8E+00
-2E+00
-8E+00
-8E+00
-8E+00
-8E+00
-8E+00
-8E+00
-3E+00
-8E+00

-543134
3.21548
10.3393

97.38

moAg

0.00
-IE+00
-6E+00
-IE+00
-IE+00
-IE+00
-IE+00
-6E+00
-IE+00
-IE+00
-6E+00
-6E+00
-6E+00
-6E+00
-2E+00
-2E+00
-2E+00
-2E+00
-6E+00
-6E+00
-6E+00
-6E+00
-2E+00
-6E+00
-«E+00
-6E+00
-6E+00
-6E+00
-6E+00
-2E+00
-6E+00

-I.2E+02
-4.1145

2.181915
4.760755

96.69

0.01
-IE+00
-6E+00
-IE+00
-IE+00
-IE+00
-IE+00
-6E+00
-IE+00
-IE+00
-6E+00
-6E+00
-6E+00
-6E+00
-2E+00
-2E+00
•2E+00
-2E+00
-6E+00
-6E+00
-6E+00
-6E+00
-2E+00
-6E+00
-«E+00
-6E+00
-6E+00
-6E+00
-6E+00
-2E+00
-6E+00

-4.00888
2.10084
4.41354

96.60

0.05
. IE+00
-5E+00
-IE+00
-IE+00
-IE+00
-IE+00
-5E+00
-IE+00
-IE+00
-5E+00
-5E+00
-5E+00
-5E+00
-2E+00
-2E+00
-2E+00
-2E+00
-5E+00
-5E+00
-5E+00
-5E+00
-2E+00
-5E+00
-5E+00
-5E+00
-5E+00
-5E+00
-5E+00
-2E+00
-5E+00

-3.6241 1
1.80861
3.27105

96.2

0.07
-IE+00
-5E+00
-IE+00
- IE+00
-IE+00
-IE+00
-5E+00
-IE+00
-IE+00
-5E+00
-5E+00
-5E+00
-5E+00
-2E+00
-2E+00
-2E+00
-2E+00
-5E+00
-5E+00
-5E+00
-5E+00
-2E+00
-5E+00
-5E+00
-5E+00
-5E+00
-5E+00
-5E+00
-2E+00
-5E+00

-3.45217
1.67979
2.82171

95.9

0.10
-IE+00
-5E+00
-IE+00
-IE+00
-IE+00
-IE+00
-5E+00
-IE+00
-IE+00
-5E+00
-5E+00
-5E+00
-4E+00
-2E+00
-2E+00
-2E+00
-2E+00
-5E+00
-5E+00
-5E+00
-5E+00
-2E+00
-5E+00
-5E+00
-5E+00
-5E+00
-5E+00
-5E+00
-2E+00
-5E+00

-3.2167
1.50547
2.26643

95.5

0.50
-IE+00
-2E+00
-IE+00
-IE+00
-IE+00
•IE+00
-2E+00
-IE+00
-IE+00
-2E+00
-2E+00
-2E+00
-2E+00
-IE+00
-IE+00
-IE+00
-IE+00
-2E+00
-2E+00
-2E+00
-2E+00
-IE+00
-2E+00
-2E+00
-2E+00
-2E+00
-2E+00
-2E+00
-IE+00
-2E+00

-1 .56283
0.40217
0.16174

86.1

1.00
-8E-OI
-IE+00
-8E-01
-8E-01
-8E-01
-8E-01
-IE+00
-8E-OI
-8E-OI
-IE+00
-IE+00
-IE+00
-IE+00
-9E-01
-9E-OI
-9E-OI
-9E-01
-IE+00
-IE+00
-IE+00
-IE+00
-9E-OI
-IE+00
-IE+00
-IE+00
-IE+00
-IE+00
-IE+00
-9E-01
- 1 E+00

-0.91313
0.10562
0.01116

65.2



Table B-10. Sample Data for 1,1-Olchloroethane

SOI
S02
S03
S04
SOS
S06
S07
SOS
S09
S10
Sll
S12
SI3
SI4
SIS
SI6
SI7
SI8
S19
S20
S2I
S22
S23
S24
S25
S26
S27
S28
S29
S30

Arithmetic Mean
Arithmetic Standard Deviation

Variance
Count

Degrees of Freedom

Confidence
Student's t value

Cone.
mg/kg

0.25
0.0025

1.1
0.25
6.7

0.25
0.0025

1.4
18

0.0025
0.0025
0.0025
0.019

1.4
I I

2.1
9.6

0.0025
0.0025
0.007
0.0025
0.125
0.0025
0.0025

0.2
0.0025
0.005
0.088
0.59

0.0025

1.770
4.145
17.178

30
29

95%
1.699

Normal
Distribution

35.7%
33.5%
43.6%
35.7%
88.3%
35.7%
33.5%
46.4%
100.0%
33.5%
33.5%
33.5%
33.6%
46.4%
98.7%
53.2%
97.1%
33.5%
33.5%
33.5%
33.5%
34.6%
33.5%
33.5%
35.2%
33.5%
33.5%
34.2%
38.8%
33.5%

Box-Cox Parameter

-7.00
-2E+03
-2E+I7
7E-02

-2E+03
IE-01

-2E+03
-2E+I7
IE-01
IE-01

-2E+I7
-2E+17
-2E+17
-2E+1I
IE-01
IE-01
IE-01
IE-01

-2E+I7
-2E+17
-2E+14
-2E+17
-3E+05
-2E+I7
-2E+I7
-IE+04
-2E+17
-2E+15
-3E+06
-6E+00
-2E+17

-9.4E+16
1.2E+17
1.4E+34

-474.8

-8.00
-7E+02
-7E+I4
7E-02

-7E+02
2E-01

-7E+02
-7E+I4
IE-01
2E-01

-7E+I4
-7E+I4
-7E+I4
-4E+09
IE-01
2E-OI
2E-01
2E-OI

-7E+I4
-7E+14
-IE+I2
-7E+I4
-4E+04
-7E+I4
-7E+I4
-3E+03
-7E+I4
-1E+13
-4E+05
-4E+00
-7E+I4

-2.7E+14
3.4E+14
1.2E+29

-388.6

-5.00
-2E+02
-2E+12
8E-02

-2E+02
2E-01

-2E+02
-2E+I2
2E-OI
2E-OI

-2E+I2
-2E+I2
-2E+I2
-8E+07
2E-01
2E-OI
2E-OI
2E-OI

-2E+I2
-2E+12
-IE+IO
-2E+I2
-7E+03
-2E+12
-2E+I2
-6E+02
-2E+I2
-6E+IO
-4E+04
-3E+00
-2E+I2

-8.2E+11
1E+12
1E+24

-303.2

-4.00
-6E+01
-6E+09
8E-02

-6E+01
2E-01

-6E+OI
-6E+09
2E-OI
2E-OI

-6E+09
-6E+09
-6E+09
-2E+06
2E-01
2E-01
2E-01
2E-OI

-6E+09
-6E+09
-IE+08
-6E+09
-IE+03
-4E+09
-«E+09
-2E+02
-6E+09
-4E+08
-4E+03
-2E+00
-6E+09

-2.6E+09
3.2E+09

1E+19

-219.0

X
-3.00

-2E+OI
-2E+07
8E-02

-2E+01
3E-01

-2E+01
-2E+07
2E-01
3E-OI

-2E+07
•2E+07
-2E+07
-5E+04
2E-01
3E-01
3E-OI
3E-OI

-2E+07
-2E+07
-IE+06
-2E+07
-2E+02
-2E+07
-2E+07
-4E+OI
-2E+07
-3E+06
-5E+02
-IE+00
-2E+07

-8656261
1.1E+07
1.1E+14

-136.6

-2.00
-8E+00
-8E+04
9E-02

-8E+00
SE-Ol

-8E+00
-8E+04
2E-01
SE-Ol

-8E+04
-8E+04
-8E+04
-IE+03
2E-01
SE-Ol
4E-OI
SE-Ol

-8E+04
-8E+04
-IE+04
-8E+04
-3E+01
-8E+04
-8E+04
-IE+01
-8E+04
-2E+04
-6E+OI
-9E-01
-8E+04

-33057
39182.2
1.5E+09

-57.4

-1.50
•5E+00
-5E+03
9E-02

-5E+00
6E-OI

-5E+00
-5E+03
3E-OI
7E-OI

-5E+03
-5E+03
-5E+03
-3E+02
3E-OI
6E-OI
4E-01
6E-OI

-SE+03
-5E+03
-IE+03
-5E+03
-IE+01
-5E+03
-5E+03
-7E+00
-5E+03
-2E+03
-2E+01
-8E-01
-5E+03

-2244.19
2593.55
6726515

-20.2

-1.00
-3E+00
-4E+02
9E-02

-3E+00
9E-01

-3E+00
-4E+02
3E-OI
9E-01

-4E+02
-4E+02
-4E+02
-SE+01
3E-01
9E-OI
SE-Ol
9E-01

-4E+02
-4E+02
-IE+02
-4E+02
-7E+00
-4E+02
-4E+02
-4E+00
-4E+02
-2E+02
-IE+01
-7E-01
-4E+02

-173.559
192.024
36873.4

13.7

-0.75 -0.50
-2E+00 -2E+00
-IE+02 -4E+01
9E-02 9E-02

-2E+00 -2E+00
IE+00 IE+00

-2E+00 -2E+00
-IE+02 -4E+OI
3E-OI 3E-OI
IE+00 2E+00

-IE+02 -4E+01
-IE+02 -4E+01
-IE+02 -4E+OI
-2E+01 -IE+01
3E-01 3E-OI
IE+00 IE+00
6E-01 6E-OI
IE+00 IE+00

-IE+02 -4E+OI
-IE+02 -4E+OI
-5E+OI -2E+OI
-IE+02 -4E+01
-5E+00 -4E+00
-IE+02 -4E+OI
-IE+02 -4E+01
-3E+00 -2E+00
-IE+02 -4E+OI
-7E+OI -3E+OI
-7E+00 -5E+00
-6E-01 -4E-OI
-IE+02 -4E+OI

-52.6835 -17.5778
56.3407 18.0501
3174.27 325.806

28.5 40.7

-0.25
-2E+00
-IE+01
9E-02
-2E+00
2E+00
-2E+00
-IE+01
3E-01
2E+00
-IE+01
-IE+01
-IE+01
-7E+00
3E-OI
2E+00
7E-OI
2E+00
-IE+01
-IE+01
-IE+01
-IE+01
-3E+00
-IE+01
-IE+01
-2E+00
-IE+01
-IE+01
-3E+00
-6E-01
-IE+01

-664584
6.69187
44.7811

48.75

Tramfbnned Confidence -

-0.10
-IE+00
-8E+00
9E-02

-IE+00
2E+00
-IE+00
-8E+00
3E-OI
3E+00
-8E+00
-8E+00
-8E+00
-5E+00
3E-OI
2E+00
7E-01
2E+00
-8E+00
-8E+00
-6E+00
-8E+00
-2E+00
-8E+00
-8E+00
-2E+00
-8E+00
-7E+00
-3E+00
-SE-Ol
-8E+00

-395612
4.12635
17.0267

50.30

1.28

0.00
-IE+00
-6E+00
IE-0 1

-IE+00
2E+00
-IE+00
-6E+00
3E-OI
3E+00
-6E+00
-6E+00
-6E+00
-4E+00
3E-OI
2E+00
7E-01
2E+00
-6E+00
-6E+00
-5E+00
-«E+00
-2E+00
-6E+00
-«E+00
-2E+00
-6E+00
-5E+00
-2E+00
-SE-Ol
-6E+00

-8.6E+OI
-2.86548
3.191208
10.18381

49.4S

0.01
-IE+00
-6E+00
IE-01

-IE+00
2E+00
-IE+00
-6E+00
3E-01
3E+00
-«E+00
-6E+00
-6E+00
-4E+00
3E-OI
2E+00
7E-01
2E+00
-6E+00
-6E+00
-5E+00
-6E+00
-2E+00
-4E+00
-6E+00
-2E+00
-6E+00
-5E+00
-2E+00
-SE-Ol
-6E+00

-2.77679
3.12057
9.73794

49.27

0.05
-IE+00
-5E+00
IE-01

-IE+00
2E+00
-IE+00
-5E+00
3E-OI
3E+00
-5E+00
-5E+00
-5E+00
-4E+00
3E-OI
3E+00
8E-OI
2E+00
-5E+00
-5E+00
-4E+00
-5E+00
-2E+00
-5E+00
-5E+00
-2E+00
-5E+00
-5E+00
-2E+00
-SE-Ol
-5E+00

-2.45144
2.87161
8.24613

48.4

0.07
-IE+00
-5E+00
IE-0 1

-IE+00
2E+00
-IE+00
-5E+00
3E-OI
3E+00
-5E+00
-5E+00
-5E+00
-3E+00
3E-OI
3E+00
8E-OI
2E+00
-5E+00
-5E+00
-4E+00
-5E+00
-2E+00
-5E+00
-5E+00
-2E+00
-SE+00
-4E+00
-2E+00
-SE-Ol
-5E+00

-2.30467
2.76549
7.64791

47.8

0.10
-IE+00
-5E+00
IE-01

-IE+00
2E+00
-IE+00
-5E+00
3E-01
3E+00
-5E+00
-5E+00
-5E+00
-3E+00
3E-OI
3E+00
SE-Ol
3E+00
-5E+00
-5E+00
-4E+00
-5E+00
-2E+00
-5E+00
-5E+00
-IE+00
-5E+00
-4E+00
-2E+00
-5E-OI
-5E+00

-2.10192
262667
6.89941

46.8

0.50 1.00
-IE+00 -8E-OI
-2E+00 -IE+00
IE-01 IE-01

-IE+00 -8E-OI
3E+00 6E+00
-IE+00 -8E-OI
-2E+00 -IE+00
4E-01 4E-01
6E+00 2E+01
-2E+00 -IE+00
-2E+00 -IE+00
-2E+00 -IE+00
-2E+00 -IE+00
4E-OI 4E-OI
5E+00 IE+01
9E-01 IE+00
4E+00 9E+00
-2E+00 -IE+00
-2E+00 -IE+00
-2E+00 • IE+00
-2E+00 -IE+00
-IE+00 -9E-01
-2E+00 -IE+00
-2E+00 -IE+00
-IE+00 -8E-01
-2E+00 -IE+00
-2E+00 -IE+00
-IE+00 -9E-01
-SE-Ol -4E-OI
-2E+00 -IE+00

-0.50879 0.77047
2.2418 4.1446

5.02567 17.1777

18.1 -41.2

Transformed UCL - -2.66
Back-trinfonnnl UCL - 0.08 mg/kg



Table B-11. Sample Data for Toluene

SOI
S02
S03
S04
SOS
S06
S07
S08
S09
S10
Sll
S12
S13
S14
S15
S16
S17
S18
S19
S20
S21
S22
S23
S24
S25
S26
S27
S28
S29
S30

Arithmetic Mean
Arithmetic Standard Deviation

Variance
Count

Degrees of Freedom

Confidence
Student's t value

Cone.
mg/kg
0.73
O.OI
0.25
0.25
24

0.25
0.0025
0.25
0.25

0.0025
0.0025
0.0025
0.003

2.7
19
1.8
8.5

0.0025
0.011
0.007
0.007
0.125

0.0025
0.0025

0.79
0.016
0.0025
0.0025

0.25
0.0025

1.974
5.584
31.187

30
29

95%
1.699

Normal
Distribution

41.2%
36.3%
37.9%
37.9%
100.0%
37.9%
36.2%
37.9%
37.9%
36.2%
36.2%
36.2%
36.2%
55.2%
99.9%
48.8%
87.9%
36.2%
36.3%
36.2%
36.2%
37.0%
36.2%
36.2%
41.6%
36.3%
36.2%
36.2%
37.9%
36.2%

Box-Cox Parameter

-7
-IE+00
-1E+13
-2E+03
-2E+03
IE-01

-2E+03
-2E+17
-2E+03
-2E+03
-2E+17
-2E+I7
-2E+17
-7E+16
IE-01
IE-01
IE-01
IE-01

-2E+I7
-7E+12
-2E+14
-2E+14
-3E+05
-2E+17
-2E+17
-6E-01
-5E+11
-2E+17
-2E+17
-2E+03
-2E+17

-8E+16
1.1E+17
1.2E+34

-442.3

-6
-9E-01
-2E-M1
-7E+02
-7E+02
2E-01

-7E+02
-7E+14
-7E+02
-7E+02
-7E+14
-7E-M4
-7E+14
-2E+14
2E-01
2E-01
2E-01
2E-01

-7E-H4
-9E+10
-IE+12
-1E+I2
-4E+04
-7E+14
-7E+14
-5E-01
-1E-HO
-7E+14
-7E+14
-7E+02
-7E+14

-2E+14
3.2E+14
1.1E+29

-360.0

-5
-8E-01
-2E+09
-2E+02
-2E+02
2E-01

-2E+02
-2E+I2
-2E+02
-2E+02
-2E+12
-2E+12
-2E+12
-8E+11
2E-01
2E-01
2E-01
2E-01

-2E+12
-1E+09
-IE+10
-1E+10
-7E+03
-2E+12
-2E+12
-4E-01
-2E+08
-2E+12
-2E+12
-2E+02
-2E+12

-7E+11
9.7E+11
9.5E+23

-278.5

-4
-6E-01
-2E+07
-6E+01
-6E+01
2E-01

-6E+01
-6E+09
-6E+01
-6E+01
-6E+09
-6E+09
-6E+09
-3E+09
2E-01
2E-01
2E-01
2E-01

-6E+09
-2E+07
-1E+08
-IE+08
-1E+03
-6E+09
-6E+09
-4E-01
-4E+06
-6E+09
-6E+09
-6E+01
-6E+09

-2E+09
3E+09

9.2E+18

-198.2

X
-3.00

-5E-01
-3E+05
-2E+01
-2E+01
3E-01

-2E+OI
-2E+07
-2E+01
-2E+01
-2E+07
-2E+07
-2E+07
-1E+07
3E-01
3E-01
3E-01
3E-01

-2E+07
-3E+05
-1E+06
-1E+06
-2E+02
-2E+07
-2E+07
-3E-01
-8E+04
-2E+07
-2E+07
-2E+01
-2E+07

-8E+06
1E+07
1E+14

-119.8

-2.00
-4E-01
-5E+03
-8E+00
-8E+00
5E-01

-8E+00
-8E+04
-8E+00
-8E+00
-8E+04
-8E+04
-8E+04
-6E+04
4E-01
5E-01
3E-01
5E-01

-8E-KM
-4E+03
-1E+04
-1E+04
-3E+01
-8E+04
-8E+04
-3E-01
-2E+03
-8E+04
-8E+04
-8E+00
-8E+04

-29571
37649.6
1.4E+09

-44.5

-1.50
-4E-01
-7E+02
-5E+00
-5E+00
7E-01

-5E+00
-5E+03
-5E+00
-5E+00
-5E+03
-5E+03
-5E+03
-4E+03
5E-01
7E-01
4E-01
6E-01

-5E+03
-6E+02
-1E+03
-1E+03
-1E+01
-5E+03
-5E+03
-3E-01
-3E+02
-5E+03
-5E+03
-5E+00
-5E+03

-2042.4
2485.59

6178137

-9.2

-1.00
-4E-01
-1E+02
-3E+00
-3E+00
IE+00

-3E+00
-4E+02
-3E+00
-3E+00
^tE+02
-4E+02
-4E+02
-3E+02
6E-01
9E-01
4E-01
9E-01

-4E+02
-9E+01
-1E+02
-1E+02
-7E+00
-4E+02
-4E+02
-3E-01
-6E+01
-4E+02
-4E+02
-3E+00
-4E+02

-162.61
183.005

33491

22.9

-0.75 -0.50 -OJS
-4E-01 -3E-01 -3E-01
-4E+01 -2E+01 -9E+00
-2E+00 -2E+00 -2E+00
-2E+00 -2E+00 -2E+00
IE+00 2E+00 2E+00

-2E+00 -2E+00 -2E+00
-1E+02 -4E+01 -1E+01
-2E+00 -2E+00 -2E+00
-2E+00 -2E+00 -2E+00
-1E+02 -4E+01 -1E+01
-IE+02 -4E+01 -1E+01
-1E+02 -4E+01 -1E+01
-IE+02 -3E+01 -1E+01
7E-01 8E-01 9E-01
IE+00 2E+00 2E+00
5E-01 5E-01 5E-01
IE+00 IE+00 2E+00

-IE+02 -4E+01 -1E+01
-4E+01 -2E+01 -8E+00
-5E+01 -2E+01 -1E+01
-5E+01 -2E+01 -IE+01
-5E+00 -4E+00 -3E+00
-IE+02 -4E+OI -1E+OI
-IE+02 -4E+01 -IE+01
-3E-01 -3E-01 -2E-01
-3E+01 -IE+01 -7E+00
-IE+02 -4E+01 -IE+01
-IE+02 -4E+01 -IE+01
-2E+00 -2E+00 -2E+00
-IE+02 -4E+01 -IE+01

-50.404 -17.257 -6.7253
53.5435 17.1281 6.35373
2866.9 293.373 40.3699

36.8 48.1 55.13

Transformed Confidence =

Trinsformed UCL -
Buk-transfomied UCL -

-0.10
-3E-OI
-6E+00
-IE+00
-IE+00
3E+00
-IE+00
-8E+00
-IE+00
-IE+00
-8E+00
-8E+00
-8E+00
-8E+00
9E-01
3E+00
6E-01
2E+00
-8E+00
-6E+00
-6E+00
-6E+00
-2E+00
-8E+00
-8E+00
-2E-01
-5E+00
-8E+00
-8E+00
-IE+00
-8E+00

-4.0842
3.93052

15.449

56.01

1.22

-2.86
0.08

0.00
-3E-01
-5E+00
-IE+00
-IE+00
3E+00
-IE+00
-6E+00
-IE+00
-IE+00
-6E+00
-6E+00
-6E+00
-6E+00
IE+00
3E+00
6E-01
2E+00
-6E+00
-5E+00
-5E+00
-5E+00
-2E+00
-6E+00
-6E+00
-2E-01
-4E+00
-6E+00
-6E+00
-IE+00
-6E+00

-9.0E+01
-3.00006
3.058563
9.354806

54.58

mg/kg

0.10
-3E-01
-4E+00
-IE+00
-IE+00
4E+00
-IE+00
-5E+00
-IE+00
-IE+00
-5E+00
-5E+00
-5E+00
-4E+00
IE+00
3E+00
6E-01
2E+00
-5E+00
-4E+00
-4E+00
-4E+00
-2E+00
-5E+00
-5E+00
-2E-01
-3E+00
-5E+00
-5E+00
-IE+00
-5E+00

-2.2332
2.54895
6.49717

51.2

0.50
-3E-01
-2E+00
-IE+00
-IE+00
8E+00
-IE+00
-2E+00
-IE+00
-IE+00
-2E+00
-2E+00
-2E+00
-2E+00
IE+00
7E+00
7E-01
4E+00
-2E+00
-2E+00
-2E+00
-2E+00
-IE+00
-2E+00
-2E+00
-2E-01
-2E+00
-2E+00
-2E+00
-IE+00
-2E+00

-0.5794
2.46602
6.08125

17.3

1.00
-3E-01
-IE+00
-8E-01
-8E-01
2E+01
-8E-01
-IE+00
-8E-01
-8E-01
-IE+00
-IE+00
-IE+00
-IE+00
2E+00
2E+01
8E-01
8E+00
-IE+00
-IE+00
-IE+00
-IE+00
-9E-01
-IE+00
-IE+00
-2E-01
-IE+00
-IE+00
-IE+00
-8E-01
-IE+00

0.97413
5.5845

31.1866

-49.9



Table B-12. Sample Data for Trans 1,2-Dlchloroethene
Cone. Normal

SOI
S02
S03
S04
SOS
S06
S07
SOS
S09
S10
Sll
SI2
S13
S14
S15
S16
S17
SIS
SI9
S20
S2l
S22
S23
S24
S25
S26
S27
S28
S29
S30

Arithmetic Mean
Arithmetic Standard Deviation

Variance
Count

Degrees of Freedom

Confidence
Student's 1 value

mg/kg
0.25
0.022
0.25
0.25
0.25
0.25

0.0025
0.25
0.25

0.0025
0.0025
0.0025
0.003
0.145
0.86
0.83
0.43

0.0025
0.0025
0.0025
0.0025
0.125

0.0025
0.0025

0.1
0.022
0.0025
0.0025
0.025
0.0025

0.145
0.225
0.051

30
29

95%
1.699

Distribution
68.0%
29.3%
68.0%
68.0%
68.0%
68.0%
26.4%
68.0%
68.0%
26.4%
26.4%
26.4%
26.4%
50.0%
99.9%
99.9%
89.7%
26.4%
26.4%
26.4%
26.4%
46.5%
26.4%
26.4%
42.1%
29.3%
26.4%
26.4%
29.7%
26.4%

Box-Cox Parameter

-7
-2E+03
-6E+10
-2E+03
-2E+03
-2E+03
-2E+03
-2E+17
-2E+03
-2E+03
-2E+17
-2E+17
-2E+17
-7E+16
-1E+05
-3E-01
-4E-01
-5E+01
-2E+17
-2E+I7
-2E+17
-2E+17
-3E+05
-2E+17
-2E+17
-1E+06
-6E+10
-2E+17
-2E+17
-2E+IO
-2E+17

-1E+17
1.2E+17
1.4E+34

-271.8

-6
-7E+02
-1E+09
-7E+02
-7E+02
-7E+02
-7E+02
-7E+14
-7E+02
-7E+02
-7E+14
-7E+14
-7E+14
-2E+14
-2E+04
-2E-01
-3E-01
-3E+01
-7E+14
-7E+14
-7E+14
-7E+14
-4E+04
-7E+14
-7E+14
-2E+05
-1E+09
-7E+14
-7E+14
-7E+08
-7E+14

-3E+14
3.4E+14
1.2E+29

-211.0

-5
-2E+02
-4E+07
-2E+02
-2E+02
-2E+02
-2E+02
-2E+12
-2E+02
-2E+02
-2E+12
-2E+12
-2E+12
-8E+11
-3E+03
-2E-01
-3E-01
-1E+01
-2E+I2
-2E+12
-2E+12
-2E+12
-7E+03
-2E+12
-2E+12
-2E+04
-4E+07
-2E+12
-2E+12
-2E+07
-2E+12

-9E+11
1E+12
1E+24

-151.0

-4
-6E+01
-1E+06
-6E+01
-6E+01
-6E+01
-6E+01
-6E+09
-6E+01
-6E+01
-6E+09
-6E+09
-6E+09
-3E+09
-6E+02
-2E-01
-3E-01
-7E+00
-6E+09
-6E+09
-6E+09
-6E+09
-1E+03
-6E+09
-6E+09
-2E+03
-1E+06
-6E+09
-6E+09
-6E+05
-6E+09

-3E+09
3.2E+09

1E+19

-92.2

-3.00
-2E+01
-3E+04
-2E+01
-2E+01
-2E+01
-2E+01
-2E+07
-2E+01
-2E+01
-2E+07
-2E+07
-2E+07
-1E+07
-1E+02
-2E-01
-2E-01
-4E+00
-2E+07
-2E+07
-2E+07
-2E+07
-2E+02
-2E+07
-2E+07
-3E+02
-3E+04
-2E+07
-2E+07
-2E+04
-2E+07

-1E+07
1.1E+07
1.1E+14

-35.3

-2.00
-8E+00
-1E+03
-8E+00
-8E+00
-8E+00
-8E+00
-8E+04
-8E+00
-8E+00
-8E+04
-8E+04
-8E+04
-6E+04
-2E+01
-2E-01
-2E-01
-2E+00
-8E+04
-8E+04
-8E+04
-8E+04
-3E+01
-8E+04
-8E+04
-5E+01
-1E+03
-8E+04
-8E+04
-8E+02
-8E+04

-36619
39852.9
1.6E+09

18.2

-1.50
-5E+00
-2E+02
-5E+00
-5E+00
-5E+00
-5E+00
-5E+03
-5E+00
-5E+00
-5E+03
-5E+03
-5E+03
-4E+03
-1E+01
-2E-01
-2E-01
-2E+00
-5E+03
-5E+03
-5E+03
-5E+03
-1E+OI
-5E+03
-5E+03
-2E+01
-2E+02
-5E+03
-5E+03
-2E+02
-5E+03

-2467.9
2649.23
7018440

42.6

-1.00
-3E+00
-4E+01
-3E+00
-3E+00
-3E+00
-3E+00
-4E+02
-3E+00
-3E+00
-4E+02
-4E+02
-4E+02
-3E+02
-6E+00
-2E-01
-2E-01
-IE+00
-4E+02
-4E+02
-4E+02
-4E+02
-7E+00
-4E+02
-4E+02
-9E+00
-4E+01
-4E+02
-4E+02
-4E+01
-4E+02

-189.73
195.277
38133.2

64.0

-0.75 -0.50 -0.25
-2E+00 -2E+00 -2E+00
-2E+01 -1E+01 -6E+00
-2E+00 -2E+00 -2E+00
-2E+00 -2E+00 -2E+00
-2E+00 -2E+00 -2E+00
-2E+00 -2E+00 -2E+00
-1E+02 -4E+01 -1E+01
-2E+00 -2E+00 -2E+00
-2E+00 -2E+00 -2E+00
-1E+02 -4E+01 -1E+01
-1E+02 -4E+01 -1E+01
-1E+02 -4E+01 -1E+01
-1E+02 -3E+01 -1E+01
-4E+00 -3E+00 -2E+00
-2E-01 -2E-01 -2E-01
-2E-01 -2E-01 -2E-01
-IE+00 -IE+00 -9E-01
-1E+02 -4E+01 -IE+01
-1E+02 -4E+01 -IE+01
-1E+02 -4E+OI -IE+01
-1E+02 -4E+01 -IE+01
-5E+00 -4E+00 -3E+00
-1E+02 -4E+01 -IE+01
-1E+02 -4E+01 -IE+01
-6E+00 -4E+00 -3E+00
-2E+01 -IE+01 -6E+00
-1E+02 -4E+01 -IE+01
-1E+02 -4E+01 - l E t O l
-2E+01 -IE+01 -6E+00
-1E+02 -4E+01 -IE+01

-57.79 -19.626 -7.7893
56.5136 17.4764 5.93214
319379 305.426 35.1903

72.8 79.8 83.97

Transformed Confidence =

Tranjformtd UCL -
Hick-transformed UCL =

-0.10
-IE+00
-5E+00
-IE+00
-IE+00
-IE+00
-IE+00
-8E+00
-IE+00
-IE+00
-8E+00
-8E+00
-8E+00
-8E+00
-2E+00
-2E-01
-2E-01
-9E-01
-8E+00
-8E+00
-8E+00
-8E+00
-2E+00
-8E+00
-8E+00
-3E+00
-5E+00
-8E+00
-8E+00
-4E+00
-8E+00

-4.8989
3.28733
10.8066

84.81

1.02

-3.88
0.04

0.00
-IE+00
-4E+00
-IE+00
-IE+00
-IE+00
-IE+00
-6E+00
-IE+00
-IE+00
-6E+00
-6E+00
-6E+00
-6E+00
-2E+00
-2E-01
-2E-01
-8E-01
-6E+00
-6E+00
-6E+00
-6E+00
-2E+00
-6E+00
-6E+00
-2E+00
-4E+00
-6E+00
-6E+00
-4E+00
-6E+00

-1.1E+02
-3.74062
2.281615
5.205766

84.56

mg/kg

O.IO
-IE+00
-3E+00
-IE+00
-IE+00
-IE+00
-IE+00
-5E+00
-IE+00
-IE+00
-5E+00
-5E+00
-5E+00
-4E+00
-2E+00
-IE-01
-2E-01
-8E-01
-5E+00
-5E+00
-5E+00
-5E+00
-2E+00
-5E+00
-5E+00
-2E+00
-3E+00
-5E+00
-5E+00
-3E+00
-5E+00

-2.9442
1.62301
2.63415

83.6

0.50
-IE+00
-2E+00
-IE+00
-IE+00
-IE+00
-IE+00
-2E+00
-IE+00
-IE+00
-2E+00
-2E+00
-2E+00
-2E+00
-IE+00
-IE-01
-2E-01
-7E-01
-2E+00
-2E+00
-2E+00
-2E+00
-IE+00
-2E+00
-2E+00
-IE+00
-2E+00
-2E+00
-2E+00
-2E+00
-2E+00

-1.453
0.5383

0.28977

72.2

1.00
-8E-01
-IE+00
-8E-01
-8E-01
-8E-01
-8E-01
-IE+00
-8E-01
-8E-01
-IE+00
-IE+00
-IE+00
-IE+00
-9E-01
-IE-01
-2E-01
-6E-01
-IE+00
-IE+00
-IE+00
-IE+00
-9E-01
-IE+00
-IE+00
-9E-01
-IE+00
-IE+00
-IE+00
-IE+00
-IE+00

-0.8552
0.22515
0.05069

43.2



Table B-13. Sample Data for Chloroform

SOI
S02
S03
S04
SOS
S06
S07
SOS
S09
S10
Sll
S12
SB
S14
S15
S16
S17
SIS
S19
S20
S21
S22
S23
S24
S25
S26
S27
S28
S29
S30

Arithmetic Mean
Arithmetic Standard Deviation

Variance
Count

Degrees of Freedom

Confidence
Student'3 t value

Cone.
mg/kg
0.68

0.0025
0.7

0.25
0.25
0.25

0.0025
0.25
0.25

0.0025
0.0025
0.0025
0.003
0.145
0.48
0.15
0.15

0.0025
0.0025
0.0025
0.0025
0.125
0.0025
0.0025
0.0025
0.0025
0.0025
0.0025

0.32
0.0025

0.135
0.198
0.039

30
29

95%
1.699

Normal
Distribution

99.7%
25.2%
99.8%
72.0%
72.0%
72.0%
25.2%
72.0%
72.0%
25.2%
25.2%
25.2%
25.3%
52.1%
96.0%
53.1%
53.1%
25.2%
25.2%
25.2%
25.2%
48.0%
25.2%
25.2%
25.2%
25.2%
25.2%
25.2%
82.5%
25.2%

Box-Cox Parameter

-7
-2E+00
-2E+17
-2E+00
-2E+03
-2E+03
-2E+03
-2E+17
-2E+03
-2E+03
-2E-M7
-2E+I7
-2E+17
-7E-M6
-1E+05
-2E+01
-8E+04
-8E+04
-2E+17
-2E-H7
-2E+I7
-2E+17
-3E+05
-2E+17
-2E+17
-2E+17
-2E+17
-2E+17
-2E+17
-4E+02
-2E+I7

-1.3E+17
1.2E+17
1.4E+34

-219.3

-6
-2E+00
-7E+14
-IE+00
-7E+02
-7E+02
-7E+02
-7E+14
-7E+02
-7E+02
-7E+14
-7E-H4
-7E+14
-2E-H4
-2E+04
-IE+01
-1E+04
-1E+04
-7E+14
-7E+14
-7E+14
-7E+14
-4E+04
-7E+14
-7E+I4
-7E+14
-7E+14
-7E+14
-7E+14
-2E+02
-7E+14

-3.7E+14
3.4E+14
1.2E+29

-165.0

-5
-IE+00
-2E+12
-IE+00
-2E+02
-2E+02
-2E+02
-2E+I2
-2E+02
-2E+02
-2E+12
-2E+12
-2E+12
-8E+11
-3E+03
-8E+00
-3E+03
-3E+03
-2E+12
-2E+12
-2E+12
-2E+12
-7E+03
-2E+12
-2E+12
-2E+I2
-2E+12
-2E+12
-2E-M2
-6E+01
-2E+12

-1.1E+12
1E+12
1E+24

-111.5

-4
-9E-01
-6E+09
-8E-01
-6E+OI
-6E+01
-6E+01
-6E+09
-6E+01
-6E+01
-6E+09
-6E+09
-6E+09
-3E+OT
-6E+02
-4E+00
-5E+02
-5E+02
-6E+09
-6E+09
-6E+09
-6E+09
-1E+03
-6E+09
-6E+09
-6E+09
-6E+09
-6E+09
-6E+09
-2E+01
-6E+09

-3.5E+09
3.2E+09

1E+19

-59.3

X.
-3.00

-7E-01
-2E+07
-6E-01
-2E+01
-2E+01
-2E+01
-2E+07
-2E+01
-2E+OI
-2E+07
-2E+07
-2E+07
-1E+07
-1E+02
-3E+00
-1E+02
-1E+02
-2E+07
-2E+07
-2E+07
-2E+07
-2E+02
-2E+07
-2E+07
-2E+07
-2E+07
-2E+07
-2E+07
-1E+01
-2E+07

-1.2E+07
1.1E+07
1.1E+14

-8.9

-2.00
-6E-01
-8E+04
-5E-01
-8E+00
-8E+00
-8E+00
-8E+04
-8E+00
-8E+00
-8E+04
-8E+04
-8E+04
-6E+04
-2E+01
-2E+00
-2E+01
-2E+01
-8E+04
-8E+04
-8E+04
-8E+04
-3E+01
-8E+04
-8E+04
-8E+04
-8E+04
-8E+04
-8E+04
-4E+00
-8E+04

-44523
39834.2
1.6E+09

38.0

-1.50
-5E-01
-5E+03
-5E-01
-5E+00
-5E+00
-5E+00
-5E+03
-5E+00
-5E+00
-5E+03
-5E+03
-5E+03
-4E+03
-1E+01
-1E+00
-1E+01
-1E+01
-5E+03
-5E+03
-5E+03
-5E+03
-1E+01
-5E+03
-5E+03
-5E+03
-5E+03
-5E+03
-5E+03
-3E+00
-5E+03

-2981.84
2658.88
7059023

59.0

-1.00 -0.75 -0.50
-5E-01 -4E-01 -4E-01
-4E+02 -1E+02 -4E+01
-4E-01 -4E-01 -4E-01
-3E+00 -2E+00 -2E+00
-3E+00 -2E+00 -2E+00
-3E+00 -2E+00 -2E+00
-4E+02 -1E+02 -4E+01
-3E+00 -2E+00 -2E+00
-3E+00 -2E+00 -2E+00
-4E+02 -1E+02 -4E+01
-4E+02 -1E+02 -4E+01
-4E+02 -1E+02 -4E+01
-3E+02 -1E+02 -3E+01
-6E+00 -4E+00 -3E+00
-1E+00 -IE+00 -9E-01
-6E+00 -4E+00 -3E+00
•6E+QO -4E+00 -3E+00
-4E+02 -1E+02 -4E+01
-4E+02 -1E+02 -4E+01
-4E+02 -IE+02 -4E+01
-4E+02 -1E+02 -4E+01
-7E+00 -5E+00 -4E+00
-4E+02 -1E+02 -4E+01
-4E+02 -1E+02 -4E+01
-4E+02 -1E+02 -4E+01
-4E+02 -IE+02 -4E+01
-4E+02 -IE+02 -4E+01
-4E+02 -IE+02 -4E+OI
-2E+00 -2E+00 -2E+00
-4E+02 -IE+02 -4E+01

-225.322 -67.4344 -22.2997
197.812 57.7542 18.0464
39129.5 3335.55 325.671

76.8 83.7 88.7

Transformed Confidence -

-0.25
-4E-01
-1E+01
-4E-01
-2E+00
-2E+00
-2E+00
-1E+01
-2E+00
-2E+00
-1E+01
-IE+01
-1E+01
-IE+01
-2E+00
-8E-01
-2E+00
-2E+00
-IE+01
-IE+01
-IE+01
-IE+01
-3E+00
-IE+01
-IE+01
-IE+01
-IE+01
-IE+01
-IE+01
-IE+00
-IE+01

-8.55195
6.17385
38.1165

91.03

1.92

-0.10
-4E-01
-8E+00
-4E-01
-IE+00
-IE+00
-IE+00
-8E+00
-IE+00
-IE+00
-8E+00
-8E+00
-8E+00
-8E+00
-2E+00
-8E-01
-2E+00
-2E+00
-8E+00
-8E+00
-8E+00
-8E+00
-2E+00
-8E+00
-8E+00
-8E+00
-8E+00
-8E+00
-8E+00
-IE+00
-8E+00

-5.26487
3.42296
11.7167

90.88

0.00
-4E-OI
-6E+00
-4E-01
-IE+00
-IE+00
-IE+00
-6E+00
-IE+00
-IE+00
-6E+00
-6E+00
-6E+00
-6E+00
-2E+00
-7E-01
-2E+00
-2E+00
-6E+00
-6E+00
-6E+00
-6E+00
-2E+00
-6E+00
-6E+00
-6E+00
-6E+00
-6E+00
-6E+00
-IE+00
-6E+00

-I.2E+02
-3.96748
2.369737
5.615653

90.04

0.10
-4E-01
-5E+00
-4E-01
-IE+00
-IE+00
-IE+00
-5E+00
-IE+00
-IE+00
-5E+00
-5E+00
-5E+00
-4E+00
-2E+00
-7E-01
-2E+00
-2E+00
-5E+00
-5E+00
-5E+00
-5E+00
-2E+00
-5E+00
-5E+00
-5E+00
-5E+00
-5E+00
-5E+00
-IE+00
-5E+00

-3.08655
1 .67674
2.81147

88.6

0.50
-4E-01
-2E+00
-3E-OI
-IE+00
-IE+00
-IE+00
-2E+00
-IE+00
-IE+00
-2E+00
-2E+00
-2E+00
-2E+00
-IE+00
-6E-01
-IE+00
-IE+00
-2E+00
-2E+00
-2E+00
-2E+00
-IE+00
-2E+00
-2E+00
-2E+00
-2E+00
-2E+00
-2E+00
-9E-OI
-2E+00

-1.4811
0.52831
0.2791 1

76.0

1.00
-3E-01
-IE+00
-3E-01
-8E-01
-8E-01
-8E-OI
-IE+00
-8E-01
-8E-01
-IE+00
-IE+00
-IE+00
-IE+00
-9E-01
-5E-01
-9E-01
-9E-01
-IE+00
-IE+00
-IE+00
-1E+OO
-9E-01
-IE+00
-IE+00
-IE+00
-IE+00
-IE+00
-IE+00
-7E-01
-IE+00

-0.86523
0.1978

0.03912

47.0

TmnfomwdUCL- -6.64
Back-truvfonned UCL - 0.02 mg/kg



Table B-14. Sample Data for Methy Isobutyl Ketone

soi
S02
S03
S04
sos
S06
S07
SOB
S09
S10
SI I
S12
SI3
S14
S15
SI6
SI 7
S18
S19
S20
S2I
S22
S23
S24
S25
S26
S27
S28
S29
S30

Arithmetic Mean
Standard Deviation

Variance

Cone.
mg/kg
0.25

0.0025
0.25
0.25

I
0.25

0.0025
0.25
0.5

0.0025
0.0025
0.0025
0.006
0.29
0.29
0.29
0.305

0.0025
0.0025
0.005
0.005
0.25
0.005
0.005
0.0025
0.0025
0.0025
0.007
0.28

0.0025

0.151
0.217
0.047

Normal
Distribution

67.6%
24.8%
67.6%
67.6%
100.0%
67.6%
24.8%
67.6%
94.6%
24.8%
24.8%
24.8%
25.3%
74.0%
74.0%
74.0%
76.1%
24.8%
24.8%
25.2%
25.2%
67.6%
25.2%
25.2%
24.8%
24.8%
24.8%
25.4%
72.4%
24.8%

-7
-2E+03
-2E+17
-2E+03
-2E+03
OE+00
-2E+03
-2E+17
-2E+03
-2E+OI
-2E+17
-2E+17
-2E+17
-5E+14
-8E+02
-8E+02
-8E+02
-6E+02
-2E+17
-2E+17
-2E+15
-2E+I5
•2E+03
-2E+15
-2E+15
-2E+17
-2E+17
-2E+I7
-2E+14
-1E+03
-2E-H7

-8.6E+16
1 1E+17
1.3E+34

-6
-7E+02
-7E+14
-7E+02
-7E+02
OE+00
-7E+02
-7E+14
-7E+02
-IE+01
-7E+14
-7E+I4
-7E+14
-4E+12
-3E+02
-3E+02
-3E+02
-2E+02
-7E+14
-7E+14
-1E+13
-IE+13
-7E+02
-IE+13
-IE+13
-7E+14
-7E+I4
-7E+14
-1E+12
-3E+02
-7E+14

-2.5E+14
3.3E+14
1 1E+29

-5
-2E+02
-2E+12
-2E+02
-2E+02
OE+00
-2E+02
-2E+12
-2E+02
-6E+00
-2E+12
-2E+12
-2E+12
-3E+10
-1E+02
-1E+02
-1E+02
-8E+01
-2E+12
-2E+12
-6E+10
-6E+10
-2E+02
-6E+10
-6E+10
-2E+12
-2E+12
-2E+12
-1E+10
-1E+02
-2E+I2

-7.6E+11
1E+12

9.9E+23

-4
-6E+01
-6E+09
-6E+01
-6E+01
OE+00
-6E+OI
-6E+09
-6E+01
-4E+00
-6E+09
-6E+09
-6E+09
-2E+08
-4E+01
-4E+01
-4E+01
-3E+01
-6E+09
-6E+09
-4E+08
-4E+08
-6E+01
-4E+08
-4E+08
-6E+09
-6E+09
-6E+09
-1E+08
-4E+01
-6E+09

-2.4E+09
3.1E+09
9.6E+18

X
-3.00

-2E+01
-2E+07
-2E+01
-2E+01
OE+00
-2E+01
-2E+07
-2E+01
-2E+00
-2E+07
-2E+07
-2E+07
-2E+06
-1E+01
-1E+OI
-1E+01
-1E+01
-2E+07
-2E+07
-3E+06
-3E+06
-2E+OI
-3E+06
-3E+06
-2E+07
-2E+07
-2E+07
-1E+06
-1E+01
-2E+07

-8261618
1E+07
1E+14

-2.00
-8E+00
-8E+04
-8E+00
-8E+00
OE+00
-8E+00
-8E+04
-8E+00
-2E+00
-8E+04
-8E+04
-8E+04
-1E+04
-5E+00
-5E+00
-5E+00
-5E+00
-8E+04
-8E+04
-2E+04
-2E+04
-8E+00
-2E+04
-2E+04
-8E+04
-8E+04
-8E+04
-1E+04
-6E+00
-8E+04

-32805.3
37143.9
1.4E+09

-1.50
-5E+00
-5E+03
-5E+00
-5E+00
OE+00
-5E+00
-5E+03
-5E+00
-1E+00
-5E+03
-5E+03
-5E+03
-1E+03
-4E+00
-4E+00
-4E+00
-3E+00
-SE+03
-5E+03
-2E+03
-2E+03
-5E+00
-2E+03
-2E+03
-5E+03
-5E+03
-5E+03
-1E+03
-4E+00
-5E+03

-2293.92
2438.98
5948635

-1.00
-3E+00
-4E+02
-3E+00
-3E+00
OE+00
-3E+00
-4E+02
-3E+00
-1E+00
-4E+02
-4E+02
-4E+02
-2E+02
-2E+00
-2E+00
-2E+00
-2E+00
-4E+02
-4E+02
-2E+02
-2E+02
-3E+00
-2E+02
-2E+02
-4E+02
-4E+02
-4E+02
-1E+02
-3E+00
-4E+02

-184.124
180.059
32421.4

-0.75
-2E+00
-1E+02
-2E+00
-2E+00
OE+00
-2E+00
-1E+02
-2E+00
-9E-01
-IE+02
-1E+02
-IE+02
-6E+01
-2E+00
-2E+00
-2E+00
-2E+00
-IE+02
-IE+02
-7E+OI
-7E+01
-2E+00
-7E+01
-7E+01
-IE+02
-IE+02
-IE+02
-5E+01
-2E+00
-IE+02

-57.1817
52.7999
2787.83

-0.50
-2E+00
-4E+01
-2E+00
-2E+00
OE+00
-2E+00
-4E+01
-2E+00
-8E-01
-4E+01
-4E+01
-4E+01
-2E+01
-2E+00
-2E+00
-2E+00
-2E+00
-4E+01
-4E+01
-3E+01
-3E+01
-2E+00
-3E+01
-3E+01
-4E+01
-4E+01
-4E+01
-2E+01
-2E+00
-4E+01

-19.6744
16.7347
280.05

-0.25
-2E+00
-1E+01
-2E+00
-2E+00
OE+00
-2E+00
-1E+01
-2E+00
-8E-01
-1E+01
-1E+01
-1E+01
-1E+01
-1E+00
-1E+00
-1E+00
-1E+00
-IE+01
-1E+01
-IE+01
-1E+OI
-2E+00
-IE+01
-IE+01
-IE+01
-IE+01
-IE+01
-IE+01
-1E+00
-IE+01

-7.83588
5.86992
34.4559

-0.10
-1E+00
-8E+00
-1E+00
-1E+00
OE+00
-1E+00
-8E+00
-1E+00
-7E-01
-8E+00
-8E+00
-8E+00
-7E+00
-1E+00
-1E+00
-1E+00
-1E+00
-8E+00
-8E+00
-7E+00
-7E+00
-1E+00
-7E+00
-7E+00
-8E+00
-8E+00
-8E+00
-6E+00
-1E+00
-8E+00

-4.91744
3.31547
10.9924

0.00
-1E+00
-6E+00
-1E+00
-1E+00
OE+00
-1E+00
-6E+00
-1E+00
-7E-01
-6E+00
-6E+00
-6E+00
-5E+00
-1E+00
-1E+00
-1E+00
-1E+00
-6E+00
-6E+00
-5E+00
-5E+00
-1E+00
-5E+00
-5E+00
-6E+00
-6E+00
-6E+00
-5E+00
-1E+00
-6E+00

-1. IE+02
-3.74541
2.324925
5.405277

0.10
-1E+00
-5E+00
-1E+00
-1E+00
OE+00
-1E+00
-5E+00
-1E+00
-7E-01
-5E+00
-5E+00
-5E+00
-4E+00
-1E+00
-1E+00
-1E+00
-1E+00
-5E+00
-5E+00
-4E+00
-4E+00
-1E+00
-4E+00
-4E+00
-5E+00
-5E+00
-5E+00
-4E+00
-1E+00
-5E+00

-2.93972
1.66566
277444

0.50
-1E+00
-2E+00
-1E+00
-IE+00
OE+00
-IE+00
-2E+00
-IE+00
-6E-01
-2E+00
-2E+00
-2E+00
-2E+00
-9E-OI
-9E-01
-9E-01
-9E-01
-2E+00
-2E+00
-2E+00
-2E+00
-IE+00
-2E+00
-2E+00
-2E+00
-2E+00
-2E+00
-2E+00
-9E-01
-2E+00

-1.44013
0.54641
0.29856

1.00
-8E-01
-IE+00
-8E-OI
-8E-01
OE+00
-8E-01
-IE+00
-8E-01
-5E-01
-IE+00
-IE+00
-IE+00
-IE+00
-7E-01
-7E-01
-7E-01
-7E-01
-IE+00
-IE+00
-IE+00
-IE+00
-8E-01
-IE+00
-IE+00
-IE+00
-IE+00
-IE+00
-IE+00
-7E-01
-IE+00

-0.84948
0.2173

0.04722
Count 30

Degrees of Freedom 29
Box-Cox Parameter -270.2 -209.5 -149.5 -90.6 -33.4 20.7 45.4 66.6 75.1 81.2 84.45 84.72 84.15 83.0 71.8 44.3

Confidence
Student's t value

95%
1.699

Transformed Confidence - 1.82

Tramfornwd UCL - -6.02
Back-traniformed UCL = 0.03 mg/kg



Appendix C

Soil Boring Logs



•sat*.
Project No. _

Project Name

$urf»ci Bavetten

Outdrangle
UTM (or State
Plane) Ceord.

Latitude._3

Wt ENVIRONMENTAL RISK MANAGEMENT

.-- County^ ._w

Field Boring Log Pig* .of

Mentor WalNa, MW-62

si.ipc«*«

88SJ_

S21 737.8

Completion Depth 2fcOJti« AugarDapth. 24 ft bjf Rotary Depth __ftbst_

n.K.fit«t 1/28/88 FWah 2/4/8J
Watar Level:

~ 3.0 ft I

Bering Location generate Pad

Drilling Eoiripmtnt CME-7

,S^T DESCRIPTION OF MATERIALS
l_ — -' tlAlJ cUV FILL wkh Sand medium ttW to

atiff, bicwn, roota near aurfaea (CL RiU
P-M4.1

-M3.1

-M2.1

-M1.1

—879.1

^-878.1

^•877.1

^-876.1

^-876.1

-̂874.1

—873.1

-̂•72.1

—871.1

—870.1

^-869.1

—868.1

— 867.1

—806.1

" SANDY CLAY atK», dark gray (CU

Sand ler» wtth pebble* at 7.3 feat.

CLAY aott to madhirn atitl. gray, trace sand
and graval (CU
POORLY cAADED SAND coarae grainad,
looae, gray ISP1

CLAV atrrt. gray, trace aand, Ittta
graval (CU

UW-147pcf

POORLY GRADED SAND madkim to coarae
grained, looac, gray, traea graval (SO

~POOftLY GRADED SAND with Graval
medium to coarae grained, medium denae,
grey(SP)

Gravel lana at 18.B feat
VCRSAR. WCj 200 W. 22nd 8ti««> 8ufca 2BO; tombatd. It 80148: BSO/288-8888



Ve
Project Nc

Project N*

Surface El

Ou*dr*ng
UTMtorS
Pt»r»)C«

L»tfeUd*_

Boring Lot

DrlKng E<|

Etevttran
_^^*— ̂ — «^—

— 664,1

— 863.1

I-»ea.i

— aei.i

—160.1

— 8 W.I

_. — •— — —

f t tft *t •• Field Boring Log
£»•! ff WC. ENVIRONMENTAL MSK MANAGEMENT

3708.001 COM-Y ,_ BqofW Boring Ite. ——— S^SS ———

P«ge 2 of 2

Monitor Wal No. MYV-<?2

Cnyjr̂ n, Superf̂  Sh. SK. U~«on ———— US 421 . ffpnav .̂ Wl̂  —————

rv,t, 886.1 CornptatlonDipthj^.Oftbai Aug«rDM

R. D»t.: Start

* 24 ft boa

1/29/88
. . PP?»tgn. ——————— *•"• ———— T. ———— W.ttrUv*
"^^ 921737.8 LIVI 72fB41.9 During DiPnQ ? 8,Q ft ftp

?9- 57.; " Lengitud«___fifil__l£:

.trhTn sn^hBm Concrete Pad Excavitten Area —————

ulpmr- .«H M^hod CME-75 . . ._

DESCRIPTION OF MATERIALS
~ L6ArJ CtAV wkh Sand hard. gray, traea

Crivel (CU

Sand l«ni at 23.6 faat.

•

" Boring Termlnatail at 26 faat and trammte
grcutwd with eemant-bamonita orout.

r

ig
5

W

*!
li
^

r21

r22

-23•

~24
••

r26

•
~ •>*

Aetarv Deoth ft bac

Flnkh 2/4/98

At Comolathm Z ft baa

SAMPLES

1

1
in

101

iR6

1

x
X
)(

•

i

l!
i4

14

1ft

^

I

£

e.a
B

34
P

i ̂

i
1
12
21

6
10
13
14

7
13
14
10

Z

1

•

•

e!, 0

6

0

0

•
PERSONNEL

Btotogiat- S.Convmy
Mar- Dav» BRs
Halpar- Juatln
Halpar-

REMARKS

•

VEMAR. INC.; 200 W. 22nd Itr̂ t: Cuita 2BO; Umbwd. 0. i01*«l 610/2M-8BB0



PROJECT'TITLE ENV1RQ-CHEM
LOCATION 210NSVILLE. IN

____ WELL NO. G-2
_ _ _____ DATE STARTED ,1-29-98

DRILLING CONTRACTOR PHILIP ENVIRONMENTAL^
RIG No. CME-75 METHOD HSA

BORING NO,
COMPLETED 1-2B-P8

DRILLER DAVE ELLS

COMMENTS N 921,799.89. E 728,948.40
FLUIDS NONE GEOLOGIST STEVE COKWAY. HANDEY

PROTECTIVE RISER CAP •

APPROXIMATE EX1S1MG
GROUND SURFACE
EL 885.12 MS.

TOP OF .CASING ELEVATION 887.3

YiL CONTRUCTION

.1. TYPE RISER ABOVE W.T. !>
^ TYPE RISER saow W.T. -*"*_
3. TYPE OF

PVC
0.010" CONJ, SLOT PVC

3. TYPE OF PROTECTIVE CASING STEEL
4. ELEVATION OF. WATER 878,t3 FT______ MSL
5. WATER LEVEL READING ON ».Q FT BELOW TOO

24, 1988 "

BOTTOM OF BORING

RISER STACK
MONITORING WELL .

INSTALLATION DIAGRAM

Vfcrsar.
NOT TO 5CAl£



i1
1
i

i

vo
Preset N

Project N

Surface 1

Ouxlran(
UTM lor
Pt«n«) Co

Litltude.

Boring Uo

Drilling E<

EKvjtion
_^^v— — t^—— —

^-884.2

— a83.2

— 882.2

-881.2

-880.2

1-878.2

-878. 2

-B77.S

-876.2

-876.2

-874.2

-873.2

I-872J

-B71.2

1-870.2

-86S.2

-8M.2

-867.2

1-868.2

-

*I* Jfflaf «C. ENVIRONMENTAL RISK MANAGEMENT

0 37P9.001 County _|oonj ————

trnt __ Envlro-Chem Suoerfund Site ———————

-Uvntlftr 885.2 Cornoktlon Depth M-OJlbflS

ri. Rosstpn Bee. ———— T. ———— R. ————
6™*Mfv, 921664.5 E.m 72694U —— fc

39. E7' " lonflftuda__8fii —— 16J ———— I

„.;„„ Southern Concrete P«J ExcsvetlonArifi ————— _

iniprnf- """ Method CME-7B —— ! —————

DESCRIPTION OF MATERIALS
— LEAN CLAY whh Sand «iff to very fttn.

brown to brown and gray mottled, tract
•grevel and brick fragment* (CL-OLU

UW-131 pcf SG=2.72

— SANDY SILT atiff. oray. trace orcanics (MU

.UW-129P** SG-2.64
' POORLY GRADED SANO toow, fine to

medium grained, brown (SP)

tEAN CLAY very atlff to herd, brown end
Bray motried ICL)
UWISBPC* SG-2.74

Grade* with Isolated aend atreeM and
leneec.

•gXFJDY'CLAY/CLAYEYS^ND very"*^ " " " "
pray, trace flr»veHCL/SC) |

Send tense at 13.6 feet K

"LEAN CLAY wr7h"iSand"very jtlff To herd,"- K
oray, trace gravel <CU $

Sand lena at 16.5 feet . '>,
UW=150pe' J

UW-144pcf . ^

f g>
55

i
\

m*$&%%%

i

\m
rp

m
 P

ap
th

0
 •

* 
(r

M
tb

g
tl

r 3

^- 4

r 6

r 6

- 8

?e

-10

r11

— 12

-13

-14

-15

-16

-17

-18

-19

i-iei<

Eort)flNo.

3 poring i-og

G-3-98

She Location .

Aug«r Oep

Dati: Star
Water Lev
DurlrtgOril

i

•w

M

ii

13"

14

16

1C

17

18

19

th

page i ot 2

Monitor We8 No.

US 421 . Zionsville. Indiana

32 ft bos

i 1/23/98
•L-
lint S 9.0 n bo8

Rotary Deoth ft bg«

FMah 1/26/98

At Comoletlon £ ^ bfl*

SAMPLES

»
!
)(
X
X
X
X
FX
X
X
X

ifU)K

4

•

12

20

16

20

20

26

it

1O

I
a.
1.D
P

T.6
P

2-0
P

1.9
B

HP

4.1
B

2.2
S

6.3
B

l.b*
P

2.»
B

» 6
»£
i
2
2
1

2 .
3
2
4

1
4-
3
6

2
2
2
3.

1
2
2
4

4
10
11
12

4
6
9
9

t
a
11
11

4
e
«
9

1 ——— ~^ ' T. ...- __ ... «.« _. « __ .. p..k_ ̂ en- inmh»<4. H_ BO14B: 63

£
i W

21

IB

~21

21

IB

19

9

9

11

0/26

!.. 0
0

0

2.7

28

•

20.6

t.3

19

18

14

PERSONNEL
•otocte - C. O'Ne*

DrMtf - Dave EKa
Helper • Juetin
Hrtpet-

REMARKS

2* Steel Gating 'mauled
o7 feet.

Bottom of Excavation at
•74.1 +/•

•

8-8BB6



wa ENVIRONMENTAL RISK MANAGEMENT

3709.001 Boone

Field Boring Log p»oe 2

fl. 6-3-96 Monitor WeR No.

.of.

Project N»ine

Surface

Enviro-Chem Sit* Location

Ouadnngle
UTM (or State

-Coortl. N.IXI.

See.

J321 664.5

Completion Depth 34J)JLbgi AuB«r Depth——32Jt

____T.____R.__

726941.6^

US 421. Zionrvillc. Indiana

boa Rotary Depth

FHeh

ft boa

Detat start 1/23/SB_ ____
Water Level;
During Drilling S S.O ft bQ8 At Completion

1/26/98

ftbos

,wr. 500 W. 42nd

Latitude 38' 57' ' LongUvde —— 661 —— lfi-1 ———— '

Boring Lo

Drilling Eg

Ei«v*tlon
• — — — — •

— 864.2

jj-80.2

—862.2

— B61.2

—£•0.2

^-BBS.2

~ 858.2

— 887.2

^•866.2

— 8B5.2

— 854,2

— 863.2

-B62.2

-851.2

• — -—

Pi1̂  fioirthem Concrete Fad Excavation Aree —————

iripr-rrrt -~i Mrthod CME-75

DESCRIPTION OF MATERIALS
"LEAN CLAY with Sand very tittf.tp hard,

Sray, trace gravel <CU

Sand lent at 22 feet

POORLY GRADED SAND medium to coarae
graded, medium dance gray (SP)

" LEAN CLAY with Send very itiff to hard, .
pray (CD

Grades to LEAN CLAY

SILT hard, B»V. w""h intarbedded day
»ire»k«(MU

Boring terminated at 34 feet and trenvnia
grouted with cement-bemonhe grout.

|j

^^

It

|

,v *̂̂ v

«1&?
0%

r21

r22

r23

— *&^

r26

— ifD

r27

r2B

r23

5-30

r31

" «

133

~ tA

SAMPLES

£

20

21

22

23

24

"IE

26

~__h

1
f

Ix
X

X
X
X

|
i i

f !
V 1
M i :
ie

20

20

17

22

IT

12
«

!
8

3.B
e

4.6
B

4;4
e

7.02
S

10.6
8

l.e-*-
P

4.'l
S

i 9i S

al
V
9
12
16

IO
14
11
IB

10
IS
20
24

1')
11
23
34

10
21
25
47

20
60
,0/4

4>
43
60

0/3.

.6
i c

so
13

T1

11

10

12

7

1
ii
8.3

OJ

U

1 J

2.4

6.1

•

•

PERSONNEL
Gaotegtet- C. O*Ne«
Driaer - Davt Els .
Hrfpef- Juatin
HaJpar-

REMARKS

•

.^i n AAIAH- eao/9e*^BB5 •



Project No.

Project

Surfaca Eltvetion

Ouadranote _
UTM (or State
pyne) Coord. N.IX)

WtX ENVIRONMENTAL RISK MANAGEMENT

370S.001 County Beont———— Boring No.

Borln9

Monhof Wel No.

US 421. Zlofuvtlle. Indiana

Rotary Depth,

FMch

Envirg-Chtm SuwHund Sit*

SI4.0 ft bm _ At Cemctetion y ft bQ«

Lenehuri* 86* 16 '

Gtoteylrt - Stevt Conwi
DriBer - D«vi
Halpar • Junin
Helper - •

Borfng Location _SouLhem Concrete P>d

and Method. CME-75

CLAV very s*'̂ . brown and oray moniea

Sand lane at 8.5 feet. .

Bottom of Excavation *t
876.8 •»-/-

Fine GRAVEL leneea at 13.1 and 14 feet.

—J7J.8 —siLTY SAND loose, gray, trice gravel (SM)

Gravel layer it 15.6 feet.

SANDY CLAY medium «t»f . gray I
Sandlerw at 17.3 feat

—868.6 — poOBLY GRADtD SAND looie to madlum
: den*«. mediom to coarae grainad.

E-887 6 t/lca Brtvel ̂

«0« ton*™...NC_. .00 W. 22nd



No.

WC ENVIRONMDfTAL

J7O9.001 C«*«T_

Donng
MANAOEMDTT

Boor* BoriniNe. _ft*-tl

Name Envlfo-Crum Supcrlund Site Lecrton US 411 . ZtontvtMe. Indiana

Cudaci itevitlon

Ou*drenglt
UTM (o» State
punt) Coord. N.fX).

eee.e

S21B1B.7

__ Can»il«tlon D«pth ?6.0 ft bQ» Auotf Diotti 32 ft bo» Rottfy Depth tt bqa

S»c. T.____K. D«t«!Surt 1/31/98 Rnhh 2/5/8B

72E914.EE.(Y1 Durinc DfBno ?14.0 ft bo« At CompMJon ft b<M

LttNudi 57' ' Lonehudc 88* 16'

lorlng locftion

Orflfing

Soathem Concrete Pad Excevation Area
PERSONNEL

Method CME-75

DESCRIPTION OF MATERIALS

Geotogjet - Steve Conwiy
Dffler-
Helper-
Helper*

REMARKS'

eee.e

"PbORLV GRADED SAND medium to coarae
grained, medium dense, gray, trace gravel
(SP» :

_-i6O.e

B53.6

•62.6

151.6

f-850.6 Boring terminated at 36 feet and tremrnte
grouted with cement-bento.nhe firout.

VEflSAH, INC.; 200 W. 22nd Street: Si** 2W; Lambed. & «014t| «>0/2C84fI|
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. Field Boring Log PW
Cf* Jl «1I V ENVIRONMENTAL RISK MANAGEMENT

.-a—M. fi.e-96 Monitor V
r^ctN..———325^21
p,o)t et N»n*

Mender Wrt No. _MW-G6

_B83_,S_

jft.Loc.tton US 421. Ztenivme. Indiana
luoenuno =•« ———— -""kv^ ——————• :

CompHicnD.pth2LOJLbfli Au9.rD.pl).. 2^ ti bflt RoUnrO.pth
._ 4 r^amfl * -̂*^*- 9

Ou.dr.nota
St»tf

S*c. T..
OuBonnoM »ril"i"" ———————
S 1̂

l^fN.«»__9lH314—— tm ——225S2U
B7J - - -- —— "''

D»t»!«»« 1/29/98 Bnkh 2/4/88

, rvair^y 4.0 ft bol A»Corruption ^

PERSONNELgg^^^feT,:____! lonBHud«___86:

..ring Lcc.t.on _Southgm Concrete P»d

Epuipm.m .nd M«tr>od CME.75

Y OH/»LIELl 0*" !̂̂  nIBuruui i« •*»•!
, fnfedrum denw, or«Y. tr»ce oriv«l
'

B^TTnO i«nmn««" « 27 feet »nd iremmlt
oroined wtth cement-bentonili O'oot.

-



PROJECT TITLE .ENV.RO-CHEU
-.^.iirv/ll I f M

LOCATION

BORING NO.y^LL NO. G-6 BORING NO,

inrA«jN *jn»gVlir. IN PATENTED ±&3L—— COMPLETED V
n^Tc^croR PHJLJLJR^NHNJAL^^. DR..OER DAVE rms——————__
!!̂ GS1 METHOD ̂ __aU^pH£__ GEOLO^ST STEVE CONWAY. KANDEX

—— "% '" t 725.907.76
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Surtaca Etavation————684JI————— Completion D«pth 24.0 ft bog Auaif Detnti 22 fl bos Rotary Depth

Ouedrtnjjh Rosston
-ft

6«c.
UTM (or State
Plini) Coord. N.(XJ

T-
S31672.8

Ctau: Sun —— 2/10/88 .Bnlih_ 2/13/BH
——— u ^ -

Latitude _3_9* _ 57L' ____J LonpKutfe 86* ^16

Borlno Loe»ik>n Southern Concrete Pad Excavation Area

DrWfinj Equlpmtnt »nd Method CME-7S _______

ftbq«

-DESCRIPTION OF MATERIALS
Crushed Umcdoni FILL subbwt

-Bts.t

-882.8

-887.8

-880.8

-(79.8

-878.8

T£AN CLAY wrth Sand stiff, brown to——
brown and er*V/ "»c« gravel ind ofo»nlc»
<CL '

-877.B

-I7C.I

-876.1

-874.1

-173.8

-872.8

-871.8

-870.8

-869.1

"CLAYEY SANETFILL loose, brown'and prSy.'
caturrt*d (SC-flUJ

SANDY SILTY CLAY with Sand m.dhJm——
*tttf to >tlff. brown and prey mottl*d, trace
cand and graval (Cl-MLJ "
UW«13fi.9pcf SG«2.«3

Sand lentes al 8.5 and 9.6 f»«.
"LEAN" CLAY with"s«r7d"vi"rf «iff.V»y,"tract
grpyel (CU

Sand lens n 13.6 feat.

-868.B

•167.1

-8W.8

"SANDY CLAY stiff Vv"iry «rff7i7aci~9T»v«l "
.(Cl-SC) . .

POORLY GRADED SAND fine to medTunT
erainad (SP)

PERSONNEL
• Chrli White

^H. «. 601*8;
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B* •

Project No.

Project N»m«

Surfac*

WC, ENVIRONMENTAL RISK MANAGEMENT

.001 r^Hty Boor*————— .Borne No.

Enviro-Chem Superfund Slte^————__ Siu

Field Boring Log

1&9J

US 421. Ziongvrlle. Indian*

884.B Completion P«nth 24.0 ft bfll

Rosgton
UTM (or fitit*

Coord. N.(X).

_______ Sic.

921672.8 EJYJ

.T.

22 ft bfl«

Date: st.it 2/10/98

Roury Depth 1 ft bo»^

Rnith 2/13/88

72E803.6
Wit»r Level:
Durinfi DrWng 518.0 ft hot At Completion 3. ft bos

latitude flP" BT^ ____ ! ionBrtufl*_,86' —— 1§J ——— -1

Bo ring to

Drilling Eq

, — «^ — ••
Ekv»l>en
_ — — — •

— B6S.8

— 862.8

— 8»1.«

— 860.1

—— ̂ —— -

cMlnn Southern Concrete P«f Excayetlbn Area —————

olpm«nt »nd Method CME-75 . _^_ ——————

-DESCRIPTION OF MATERIALS
POORLY GRADED SAND fine to medium
8r*in«d, o«Y. trace grevel <SP)

— feormo terminated at 24 leet »nd irammie
grouted wKh gament-bentonhe flrout.

_ ——— — — —

t?
O J

^H1i®S'

-̂ •̂ ^̂ •M-

fiII
r21

r22

r23

-24

_^^Hî ^—— '

->r;n« 1

SAMPLES

1

263

*»«*ll

1

X
X

__^^B«

mH.

j

[j

is

24

•

IL6

s
NP

•RF

D1*1

»!'zE:
T'
a
6
a

T~
9
B
1O

2

i!
t

{
- E0 | •
K&
0.4

TT

• •

PERSONNEL
Seotogtat. Chris Whiti
briter- Dave Ok
H«»p«f- Junta
Helper •

REMARKS

•

1: 630/268-8666



DRILL LOG

PROJECT ENVIRO-CHEM

LOCATION ZIONSVILLE. IN

BORING NUMBER IW-1

SURFACE ELEV. —

SCREEN: DIA 4'

CASING: DIA 4"

OWNER —————

W.O. NUMBER 2495-1010

TOTAL DEPTH 22.0'

WAT LEV: INfT - -

LENGTH 5'

LENGTH 1V

DRILLING COMPANY TOP FLIGHT

DRILLER NICK

DIAMETER 8.0'

24-HRS —

SLOT SIZE .020

TYPE PVC

DRTTILLING METHOD HSA

LOG BY VFB DATE DRILLED 3-12-96

SKETCH MAP

ND - NOT DETECTED

VPPM- VAPOR PARTS PER MILLION

SS - SPLJT SPOON

F - FINE M . MEDIUM

C - COARSE

NOTES

Dipth
|tc«t)

1

2

3

4

5

6

7

8

9

10

1 1

12

13

14

15

16

17

18

19

20

21

22

Gr»phic
Log

Wefl
Construction

S»mpl«
Numbw

SS-18

SS-18

SS-20

SS-21

55-22

SS-23

SS-24

SS-25

Blow
Count/
ROD/

KREC.

8-1 B

17-32

9-10

13-22

5-5

7-12

3-5

12-23

6-8

11-12

3-4

7-10

4-5

7-9

4-6

9-9

PID
READINGS

(VPPM)

80

54

12.5

20.4 .

3.0

114.7

ND

ND

ND

ND

DESCRIPTION / SOU. CLASSIFICATION!
ICOLOa. TEXTURE. STRUCTURES.

MOISTURE. OVA READINGS) :

0.610' GREY AND BROWN CLAY.

LITTLE SILT, TRACE FINE

TO COARSE SAND, WET.

DISTURBED. ODOR PRESENT

6.0-9,8 GREY CLAY. SOME SILT, TRACE

F-M SAND. TRACE F-M

GRAVEL IWELL ROUNDED), DAMP,
MOTTLED. SLIGHT ODOR

9.8-10.0 BROWN f-M GRAVEL. SATURATED.

SLIGHT ODOR (CHLORINATED SOLVENT)

10.0-12.0 GREY CLAY, SOME SILT,

MOIST. NO ODOft

12.0-12.2 BROWN FINE TO MEDIUM

SAND AND GRAVEL. SATURATED.

ODOR (CHLORINATED SOLVENT)

12.2-14.0 GREY CLAY, LITTLE SILT.

DAMP, NO ODOR

14.0-14.8 BROWN COARSE SAND. STRONG ODOR

1 CHLORINATED SOLVENT)

14.8-19.5 GREY CLAY. LITTLE SILT,

DAMP, NO ODOR

19.5-19.6 BROWN FINE SAND. SATURATED. NO ODOR

19.6-22.0 GREY CLAY. TRACE SILT. DAMP, NO OOOR



DRILL LOG

TOTAL DEPTH 28.00

WAT LEV) NTT - •

JO.

VL

_1L
J3_

J4^

_H-
j_e_
J7

ta_
_18_

2j) J

-?jJ
22

SKETCH MAP
i.

NO • NOT DETECTS)

VPPM • VAPOR TARTS PER MIUION

SS - SPLIT SPOON

F - FINE M - MEDIUM

C- COARSE

NOTES

w*>
,t ruction

•

Simple
Number

1 —

I SS-43

I SS-44

SS-4E

SS-4B

SS-47

SS-4B J

SS-49 1

SS-SO J

SS-61

eiow
Count/
ROD/

KHEC.

••11

12-12

10-11

\-^Z-1 e-7
_±a_

11-12

IMS

64

12-14

6-4

12-12

10-11

12-18

8-10

10-11

3>4 '.

7-12

IPID
READINGS

(VPPMJ

———— j_,a_J

«

. •

41

11

84 J

16

16.7,

3.6

13

1 DESCRIPTION / SOIL CLASSIFICATION
(COLOR. TEXTURE. STRUCTURCC.

MOISTURE. OVA READINGS)

. : • •• •
0-7.0 GREY BROWN CLAY. LITTVE

TO TPACF KHT, TRACE F«*

TO COARSE SAND. WET, •

DlSTUReCD. ODOR PRESENT

7.0-10.0 GREY CLAY. SOME S«.T.

TRACE FINE SAND. TRACE

. M-C GRAVEL. DAMP. NO ODOR

10.0 . 10.2 CROWN M-C SAND. SATURATED..

NO ODOU

10.2 - 1 1.1 GREY CLAY. SOME SILT.

TRACE F-C SAND. DAMP. NO ODOR

1 1 .8 - 1 2.4 BROWN MEDIUM SAND. SATURATED.

NO ODOR

1 2.4 - 13. B GREY CLAY. SOME SIT. TRACE FINE

SAND. DAMP. NO ODOR

13.8-14.4 BROWN MEDIUM SAND. SATURATED.

SLIGHT ODOR

14.4 - 16.2 GREY AND BROWN CLAY AND

• SILT. TRACE F-C SA«VGRAVIL. DAMP

1 5.2-1S.6 BROWN MEDIUM SAND. SATURATED.

.NO ODOR



DRILL LOG '- IW 4 (continued)

PROJECT ENVIRO-CHEM

inCATION riONSVILLE. IN

BORING NUMBER IW -4

•uiBFACf ELEV. ~ ——

SCREEN: DLA 4* __

r.AEINGiDIA . *' . -

OWNEfl ————

W.O. NUMBER 2485-1010

TOTAL DEPTH 28.00'

WATLEV:WJT-- .

LENGTH 10'

IENGTH 17'

DRILLING COMPANY TOP FLIGHT

DIAMETER 8'

244M —

SLOT SIZE .020

TYK PVC

DRrmiNG METHOD HSA

LOG BY VFB DATIDRalED 3/16/99

SKETCH MAP

NO - NOT DENTED

VPPM • VAPOR PARTS PER MILLION

SS - SPLIT SPOON .

F • FINE M • MEDIUM ''

C- COARSE

NOTES

I He.tl

L — . ——

Log Ccnstruetten

-

S<mpto
Nurnbtr

SS-S2

Btew
Count/ .
ROD/

%REC.

P»
I READINGS

I fVPPMI

I 3 j

1 DESCRIPTION / SOIL CLASSIFICATION! /
(COLOR. TEXTURE. STRUCTURES,

I MOISTURE. OVA READINGS)

1E.C-17.6 GREY CLAY AND S«.T.

» .« I H TDAre t-f CAunmnjiuci n*t»

NO ODOR

h-
1 —

IB-21 I 17.8-21.0 GROWN POORLY SORTED

1 SAND. SATURATED. ODOR

I B PRESENT

I fl 21.0-26.0 fiREY CLAY. UTTLE SILT.

| | DAMP. SLIGHT ODOR

I 1 28.0 . 28.3 'BROWN SAND. SATURATED.
1 1 NO ODOR

1 H 28.3 - 27.0 GREY CLAY, LITTLE SILT.

1 II NO ODOR. DAMP

I 27 JO • 27.3 BROWN SAND. SATURATED.

j 1 NO ODOR

1 0 27.3 - 28.O GREY CLAY. LITTLE 8ILT.

1 I! ' DAMP. NO ODOR



SOIL BORING LOG

ptrrvot CASING.
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ORILUNG METHOD ANDI EQ

o
5 = is 11i

j»t8UlTS__

r-r-r
s
i.

ocrr* or CASING.
ORILUMO PATS.
MULLING FUJIO LOSS.
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€ N V I R Q N
650 Dundee Road, Suite 150
Noithbrook, lUinoi* 60062

GEOLOGIC DRILL LOG
BOREHOLE NO.: T-9
TOTAL DEPTH: 34.0'

PROJECT INFORMATION
I PROJECT: ECC: Monitoring Wells

I SITE LOCATION:
JOB NO.:
LOGGED BY:

IOJECT MANAGER: Ron Hutcbcns
I DATES DRILLED: 5-5-98

Zionsvil)e,IN
21-6585B
Scott Hayter

DRILUNG INFORMATION
DRILLING CO.: EDAC
DRILLER: D»Dreyer
RIG TYPE: Gns Peck GP-1300
METHOD OF DRILLING: hollow-stem anger
SAMPLING METHODS: spHt ipoon
HAMMER WT/DROP 140 Ib, 30 IB.

NOTES:

0I SOIL DESCRIPTION

1"0-10

10-12

12-14

14-16

16-18

18-20

20-22

22-24

24-26

26-28

28-30

QfJ-V

32-34

0.5

0

1.6

1.5

1.5

1.1

1.8

1.4

2.0

1.3

2.0

?.o

no campling

1,2,3,6

4,5,6.8

3, 4, 6, 8

1,1,3.4

1.1,3,4

1,1,2,2

1.1.2,4

1.1.3,4

1,1.1,4

1,1,1,4 .

2 2 4. 6

5,13.48.48 •

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

i
^r] ———
"~ "—1

-ZH '

===
"̂  MH— __• MM

«,—

~—

§'|
-̂ V-N

-SsrSj

^IcL.
•̂ H
•N -̂Sj
S-3

AJ-I -^ î ~-
-̂ -̂

•̂  >•:*:*: sw

]_' . _ . !| MH

14 )̂

.,

26.7

33^

SILT; field obtervation

1

SILT: Gray-brown nh -with »Utde clay, a Htdcctod, and a
trace of gravel. Dry.

SILTY CLAY: Daric gray-fcrowa tflty clay with* trace of
fine gravel and few land. MoiaL

SAND: Medium to coarac cand with a trace of fine gmvcL
Diy.

SILT: Dwk brt>wn iih wjth a trace of clay md a trace of
fine gravel. Diy.



€ N V I R 0
650 Dundee Road, Suite 150

, Northbrook, Hincis 60062

PROJECT INFORMATION
PROJECT: ECC: Monitoring Welta
SITE LOCATION: ZionsvflJe, JN
JOB NO.; 2I-6585B
LOGGED BY; Scott Hayter
DATE(S) DRILLED; 5-] 1.95

r.O.C.ELEVATION; "2.08

WELL CONSTRUCTION LOG
MONITORING WELL NO.T-9

TOTALDEPTH:2S.S'

^KILLING INFORMATION"
DRILLING CO.: EJ>AC

DRILLER: DaaDreyer
WGTYPE: GW Peck GP-] 300

, METHOD OFDJULUNG: bonow-.temaB.er
BORE HOLE DIAMETER; Califomb ,plh BpoOB

SURVEY COORDINATES; 92157].]

WELL CONSTRUCTION

MH t-f-Z-

CL

SW

-5

-10

-15

-20

-30

2" STEEL BOLT-DOWN FLUSHMOUNT

CURRENT GROUND SURFACE
EXPANSION CAP wrra LOCK

" DEEP CONCRETE PAD
r DIA^ SCH. 40, PVC WELL CASINO
8-DIA. BORE HOLE

CEMENT/BENTONTTE OROUT

12" THICK BENTONTre PELLET SEAL

2B D1A, PVC CONTINUOUS SLOT 0.010' SCREEN
(10 FT TO 25 J FT)

SAND FILTER PACK

APPROX. 12- DISTANCE BETWEEN BOTTOM OF ma 1 Axm
TOP Cf SAND-WATER BEAWNGUN^ WBLL ̂ ^



Appendix D

Molecular Diffusion and Decay Transport Model Equations

The following equation describes the change in contaminant concentration over time

based on molecular diffusion and decay.

dC d2C

D-2

where C is contaminant concentration, t denotes time, Defr is the effective diffusion

coefficient, x is the vertical distance between the contamination and the ground water, A,

is the decay constant, Dw is the chemical-specific diffusivity in water, and 0t is the total

porosity. At steady state (i.e., when the diffusive flux no longer changes with time), the

solution to the equation is1

( V\
C = C0exP-x(>O ' D-3

where C0 is the source concentration. The diffusive flux (mass per time per area), J, into

the ground water is, by definition,

D-4
till/water interface

1 Equation was solved by analogy to the heat conduction equation solution presented in Conduction of Heat
in Solids, H.S. Carslaw and J.C. Jaeger, Oxford Science Publications, 1959, p. 135.

D-l E N V I R O N



dC
The expression is the contaminant concentration gradient evaluated at

till/water interface

the till/water interface. The rate of mass transfer (mass per time, or M) can then be

calculated by multiplying the flux by the area of contamination [length parallel to ground

water flow (L) times width perpendicular to ground water flow (W)].

M = J - L ' W D-5

The contaminant concentration in the underlying ground water resulting from the mixture

of the contaminant flux in the ground water can be calculated by dividing the rate of mass

transfer by the volumetric flow rate of ground water. The volumetric flow rate of ground

water (Q) is represented by the following expression.

= K-i-W-dn i t t D-6

where K is the hydraulic conductivity, i is the hydraulic gradient, and dmjx is the depth of

the mixing zone. The resulting ground water concentration is therefore

M _ ______X till/water interface J - J T

dC
An analytical expression for —— can be obtained by taking the derivative of Equation

dx

D-3.

^ = -CJVr, I expl-IVn J X| D-8dx

D-2 E N V I R O N



Evaluating this expression at the till/water interface (dtjn), substituting the resulting

expression and rearranging for —7, which is the effective dilution attenuation factor for

diffusion transport (DAFdjf), we get

DAFj,. |. '-'-fr
LDJ/D ) exP-(M} ) dJe"\/ueff; *^ v/ •L'rff/ n"y

Note that the C0 in the above expressions refers to the water concentration in equilibrium

with the soil concentration, so we must incorporate the equilibrium leaching equation2 in

order to calculate the IDEM RCRA clean closure level for soil (CL). The resulting

expression is

CL = Cw x DAK,'W D-10

where Cw is the closure level for ground water, K<| is the product of the chemical-specific

organic carbon partitioning coefficient, KOC, and the fraction of organic carbon, f^. The

chemical-specific input parameters (Koc, H', Dw, and X) used in the non-default

calculations are given in Table D-1, along with their respective sources. The site-specific

physical parameters (foe, pt>, &t, 6a, 9w, dan, L, K, i, and dmjx) used, along with the rationale

for their selection, are given in Table D-2.

! RISC Technical Guide, February 15, 2001, Equation 7-1, p. 7-5.

D-3 E N V I R O N



Table D-l
Input Parameters - Chemical Specific

ECC Southern Concrete Pad

Parameters
Target Level for

Ground Water (Cw)
KOC
H'
Dw

X

Units

mg/L
IAg

unitless
cm2/s
day1

VC

0.002
18.6
1.11

1.23E-06
2.40E-04

TCE

0.005
166

0.422
9.10E-06
4.20E-04

MC

0.005
11.7

0.0898
1.17E-05
1.20E-02

1,2 DCA

0.0050
17.4

0.0401
9.90E-06
1.90E-03

Source

RISC
RISC
RISC
RISC
TACO

Notes:
RISC: RISC Technical Guide, February 15, 2001
TACO: Illinois EPA Tiered Approach to Corrective Action Objectives, Final, July 1997. Amended effective January 6,2001.
PCE: Tetrachloroethylene
1.1 DCA: 1,1 - Dichloroethane
1.2 DCA: 1,2 - Dichloroethane
1,1 DCE: 1,1 - Dichloroethylene
cis 1,2 DCE: (cis) 1-2 Dichloroethylene
MC: Methylene Chloride
1.1.1 TCA: 1,1,1 - Trichloroethane
1.1.2 TCA: 1,1,2 - Trichloroethane
TCE: Trichloroethylene
VC: Vinyl Chloride



Table D-2
Input Parameters - Site Specific

ECC Southern Concrete Pad

Parameters

foe - fraction organic carbon
Pb - soil density

6, - total porosity

6, - air filled porosity

0W - water filled porosity
da, - depth of till
L - length of source area

parallel to ground water flow

K - hydraulic conductivity

i - hydraulic gradient
dmij - depth of ground

water mixing zone

Units

D
kg/L

L/L

L/L

L/L
feet

feet

cm/s

feet/feet

cm

Values

0.00964
1.5

0.21

0.08

0.13
3

60

0.005

0.004

200

Source
Total organic carbon data presented in the ERM Technical Memorandum Soil Organic Carbon (January
25, 1996). The average of the f^ measurements from the intervals between 4 and 10 feet, excluding
B103, B105, and Bl 15 (the obviously impacted borings) was selected.
RISC Technical Guide, February 15, 2001, p. A.I - 35.

Versar soil test data from table dated 2/28/98. The average of all reported measurements was selected.

Versar soil test data from table dated 2/28/98. The average of all reported measurements was selected.

Versar soil test data from table dated 2/28/98. The average of all reported measurements was selected.
Versar Geotechnical Survey Report, dated 4/8/98.
Largest source length for all compounds. The source dimensions were based on area of soil
in excess of default screening levels for each compound - See Figure D-l.

The lesser of the geomean of the November -December slug test results (0.009 from Table H-l of the
Third Site Field Investigation Data Report) and the geomean of the historic hydraulic conductivity test
results (0.005 cm/s from Table 2-1 of the 1988 CH2M Hill Tech Memo) was selected.
Based on August 9, 1999 water level observations as reported in the 3/16/00 letter report to Michael
McAteer of the USEPA.

ASTM 1939-95 RBCA Standard default.



LEGEND
• EXCAVATION BOTTOM SOIL SAMPLE

A EXCAVATION SIDEWALL SOIL SAMPLE

D GALV. FENCE POST SURVEY
REFERENCE POINT

O 5/8" REBAR SURVEY REFERENCE POINT

Ground Water Flow Direction
(From Fig. 3 of the Second Quarter Surface
and Subsurface Water Monitoring Report)

APPROXIMATE EXCAVATION BOUNDARY
SOUTHERN CONCRETE PAD

(cis) 1,2-Oichloroethene I t.<

TRENCH FOR
REMOVED CULVERT

6NVIRON
740 Waukegan Road, Suite 401, DeerfteM, IL 60015

LENGTH OF LARGEST SOURCE
AREA PARALLEL TO

GROUND WATER FLOW
ECC SITE

Figure

D-1
Drafter: JBP Date: 08/10/00 Contract Number: 21-6585C Approved: REH Revised:


